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Drill Steel Bores Blast Holes for New York’s New Water Tunnel. 
This photograph shows Bethlehem Hollow Drill Steel boring blast holes in Catskill Moun- 
tain sandstone, near the No. 6 Shaft of West Delaware Tunnel, at Livingston Manor, N. Y. 
Upon completion, the 11 ft, 4 in.-diameter tunnel, 44 miles long, will be an important new 
link in New York City’s vast water supply system. West Delaware Tunnel Constructors, 
contractors for this phase of the project, used 1!4-in. round Bethlehem Hollow, fitted 
with carbide-insert bits. They reported good drilling progress, with minimum breakage. 
Bethlehem Hollow, in Carbon and Ultra-Alloy grades, is wel! known for its economy. 
That’s why you'll find it in service in every kind of rock removal project. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Distributor: Bethlehem Steel Export Corporation 
geri 
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INGER 
FILTER SPECIALISTS 


FOR 39 YEARS 





Filters for 

internal 

combustion engines 
and compressors 


<—PROTECTOMOTOR 
tint = 


LOWEST INITIAL 
RESISTANCE OF ANY DRY-TYPE 
INTAKE FILTER 


DOLLINGER STAYNEW FILTERS are designed for direct 
application to engines and compressors or to outdoor 
piping without the need for foundations, supporting 
frames, or weather louvers. Staynew’s Radial Fin Con- 
struction utilizes the very best filtering medium avail- 
able. Offers the greatest active filtering area in any 
given space ... maintains low velocity and unusually 
low resistance to flow. Threaded pipe connections or 
flanges make for ease and solidity of installation. For 
cleaning and inspection, the weather housing does not 
need to be removed—a small cover is taken off, a bolt 
unscrewed, and the insert merely lifted out; this is a 
major advantage in the case of very large models. Avail- 
able with capacities ranging from 60 to 10,000 C.F.M. 
Write for Intake Filter Bulletin 100. Dollinger Corpo- 
ration, 7 Centre Park, Rochester 3, New York. 


DOLLINGER 
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LIQUID FILTERS « PIPELINE FILTERS ¢ INTAKE FILTERS ¢ HYDRAULIC FILTERS « ELEC- 
TROSTATIC FILTERS « MIST COLLECTORS e¢ DRY PANEL FILTERS ¢ SPECIAL DESIGN 
FILTERS « VISCOUS PANEL FILTERS ¢ LOW PRESSURE FILTERS ¢ HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS e NATURAL GAS FILTERS e SILENCER FILTERS 
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When you need pipe lines for handling water 
The NAYLOR Heavy-duty Wedgelock cou- 


or alr, for moving material, or for ventilating pling makes a positive connection—securely 
anchored in standard weight grooved ends. 
A hammer is the only too! required to con- 


vantages offered by NAYLOR pipe and nect or disconnect it. Low-pressure type 
‘ , also available. 
NAYLOR Wedgelock couplings. 


Here is pipe that provides lightweight with- 


service—it makes sense to look into the ad- 











out sacrifice of strength and safety. It’s easier the kind of performance that gets the job 
to handle and install— particularly when you done economically, this NAYLOR combina- 
make connections with Wedgelock couplings. tion is for you. 

If you’re looking for faster installation and Write for Bulletin No. 59. 


NAYLOR 
PIPE Gyan 


1245 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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on the cover 

Brownlee Dam is shown in this aerial 
view from downstream. ‘The _ rockfill 
embankment is the world’s second 
largest such structure, and bars the 
path of the Snake River between 
Idaho (left) and Oregon. ‘The power- 
house, initially equipped with four 
90,000-kw generating units is at the left. 
The spillway at the right is as tall as 
a 14-story building. Stretching across 
the river upstream of the dam is the 
costly experimental downstream-migrant 
fish facility being operated by Idaho 
Power Company to conserve salmon and 
steelhead fingerlings. A description of 
the fish trap and of the over-all Hells 
Canyon project is included in_ this 
month’s lead article describing work on 
Oxbow Dam, second of the three dams 
that will harness the Snake. 
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A Yoke for Oxbow—R. J. Nemmers 


Idaho Power Company is harnessing the turbulent and 
twisting Snake River with a series of three dams. Brownlee, 
first of the three, is shown on the cover. Next in line comes 
Oxbow, described in this article. ‘Third will be Hells 
Caii¥én from.which the over-all project gets its name. 


A Twentieth Century El Dorado—S. M. Parkhill 
The gold rush to Porcupine still lives in the memory of 
many of Canada’s mining fraternity. The area has reached 
its fiftieth anniversary of the start of production. More 
than $1.25 billion worth of gold has been recovered. 


Natural Gas Flows Fast in France— 
Roger Salem and P. Amatric 
Gaz de France is constructing a 910-mile pipe net from the 
discoveries at Lacq field to Paris. In years to come it 
is expected that more than 706,000,000 cubic feet of gas 
will be delivered daily to industrial France by the line. 


’ 
Dam That Does—Then Doesn’t 
A collapsible dam has been designed for use in water- 
conscious Los Angeles. In normal times, the structure 
diverts water to storage basins; in flood times it 
automatically gets out of the way of the rushing water. 


Traveling Classroom 


The little red schoolhouse takes to wheels as industry 
seeks new ways of teaching and training employees. 


Mock Refining—H. C. Suter 


A working scale model shows how sugar is made. ‘The 
Florida installation was 20 years in construction 
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Editorial—An Inclined Plane 

Saving with Air Power Applications 
Installing Hood Hinges 
Removing Core Wires 
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R engine-compressors with Tendamatic control 
operate themselves, protect themselves... 
truly, think for themselves! 
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COMLPTESSOTS.. for Gn Te quire 
REMOTE - SEMI-REMOTE - LOCAL 
MICROWAVE -TWO-WIRE - MULTIPLE-WIRE 


ELECTRIC - PNEUMATIC - HYDRAULIC 
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the tireless ‘attendant’ 
compressor installations 





With an Ingersoll-Rand Tendamatic control system, 
all phases of compressor startup, regulation, super- 
vision and protection may now be executed auto- 
matically or by remote control. Thus the compressor 
plant is made independent and self-sustaining, and 
may be left to “think for itself’’. 

On engine startup, all operations are performed in 
proper sequence and the unit is put on the line. 
During operation, engine and compressor are 
completely, automatically protected against any 
abnormal condition. On shutdown too, all operations 


are performed in sequence. In case of trouble, Tenda- 
matic control gives warning, indicates the source, and 
if necessary, shuts down the unit. 

These automatic control systems are the product 
of Ingersoll-Rand’s Tendamatic Control Division — 
a specialized group of engineers and experienced 
production men whose job is the development, 
design, manufacture and application of control 
systems for all types of compressor installations. For 
more information, call your I-R representative or 
write for Form 3276. 


Ingersoll-Rand 


1] Broadway, New York 4, N.Y. 


COMPRESSORS « GAS & DIESEL ENGINES » PUMPS « AIR & ELECTRIC TOOLS - CONDENSERS » VACUUM EQUIPMENT - ROCK DRILLS 


JANUARY 1960 





J. L. VanNort, Midwest Regional Sales Manager. Shoppers are cool and comfortable in Halle’s modern store in 
suburban Cleveland, Ohio, which utilizes two 200 hp. Reliance Hermetic Refrigeration Motors that drive two-stage 


centrifugal compressors. 


“Duty Master has what air conditioning customers expect 


in a motor... uninterrupted, trouble-free operation 


“The new Duty Master A-c. Motor has all the 
inherent design characteristics that keep it oper- 
ating when you need it most. There’s a Duty 
Master built for every phase of an air conditioning 
system ... from the giant Hermetic motors to 
rough, outdoor applications. Many of the reasons 
for Duty Master’s adaptability to this field stem 
from its qualities of built-in protection. So you 


get the benefits of low maintenance and un- 
interrupted service. 


“Our Reliance engineers work constantly with 
equipment builders, consulting engineers, con- 
tractors and end users... to come up with sound 
applications of Duty Master Motors that com- 
pletely match their needs.”’ 








Exhaust Fans 


Air Handling Equipment 


Duty Master: electrical stamina—mechanical strength 


The pictures of other installations tell the story 
of Duty Master’s full-system service. Vitally 
important is the Hermetic Lecton*-insulated 
Refrigeration Motor, driving a centrifugal 
compressor. It repels freon, oil, water and heat... 
retains dielectric strength and resists flaking. 
Cuts maintenance and uncomfortable down- 
time. Accelerated 5-year tests show no insulation 
deterioration or breakdown, even when motor is 
operated continuously at 300°F! It’s available 
from 10 to 1000 hp. 


In other applications shown, the quiet Duty 
Master does a competent, uninterrupted job. It 
is not affected by dust, dirt or moisture. Multiple- 
dipped insulation, plus metered lubrication sys- 
tem (Metermatic) give you the built-in protection 
so necessary for eficient operation. Maintenance 
is at a minimum. 


*DuPont Registered Trademark 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 
Master and Reeves Divisions 


RELIANC 


DEPT. 71A, CLEVELAND 17, OHIO 
Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in Principal Cities 


For special applications, such as gas absorption 
systems, the Reliance Submersible Motor can be 
safely immersed in water, oil, or liquid chemicals, 
in this case lithium bromide. Exclusive Reliance 
‘“‘Liqui-Seal’’ construction seals oil in, foreign 
contaminants out. 


Reliance gives you a wide variety of modifica- 
tions for any air conditioning application 
pump-mount adaptors, vertical NEMA C-Face 
and D-Flange motors, P-Base motors . . . in all 
enclosures. Duty Master A-c. Motors are now 
available, ready to ship, in 1 through 250 hp. 
ratings. 


Your nearest Reliance Sales Engineer or dis- 
tributor can show you why the Duty Master line 
is so completely suited to your air conditioning 
requirements. Call him. If you choose, write for 
detailed information— Bulletins B-2507 and 
B-2505. B-1649 


ELECTRIC AND. 
ENGINEERING CO. — 





Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 





Boiler Feed Water Pumps 


NEW 
ENGINEERED TEFLON’ 
PISTON RINGS 


for Non-Lubricated Service 


@. 
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- 
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Teflon Piston Rings may be used alone where piston is lightweight, vertically 
installed, or supported by tail-rod (top right). On large compressors and 
cylinders with heavy pistons, Teflon Rider Rings are recommended to 
support the piston (lower right). 


LAST 5 TIMES LONGER 
THAN CARBON 


Garlock Teflon Piston Rings are the first 
really satisfactory piston rings for non- 
lubricated service on compressors and 
pumps. On large compressors with long 
strokes, or large cylinders with heavy 
pistons, Garlock Teflon Rider Rings 
should also be used to help support the 
piston. Made from specially processed 
carbon-filled Teflon, these piston and 
rider rings are engineered for longer life 
and better heat dissipation. Garlock 
Teflon Rings have the lowest coeffi- 
cient of friction of all materials, are 
chemically inert, and will not con- 
taminate the gas or fluid in the system. 
Moreover, they will not crack or 
break; or score cylinder walls during 
operation ... their flexibility permits 
one piece design and easy installation. 
Due to Teflon’s ‘elastic memory,” 
they may even be furnished solid and 
stretched over the piston for installa- 
tion. 


Wide temperature and pressure range. 
Garlock Teflon Rings withstand tem- 
peratures from —420°F to +500°F. 
Ideal for liquid oxygen or nitrogen 
applications where extremely low tem- 
peratures are encountered. Available 
in either butt joint, step joint, scarf 
cut, or solid. Garlock also offers glass- 
filled Teflon piston rings in the same 
styles. 


Teflon Piston Rings and Rider Rings are 
part of Garlock’s complete line of high 
quality rod and metallic packings and 
scraper rings. Garlock’s new metal 
packing catalog describes each of 
these products completely. In it, you'll 
find information on materials of con- 
struction, various types and Sizes avail- 
able, and a guide on which packing to 
apply to which application. Your local 
Garlock representative has a copy of 
the catalog for you. Call him at one of 
Garlock’s 26 sales offices and ware- 
houses throughout the U.S. and Canada. 


GAR LO 


Or, write for Catalog AD-166. The 
Garlock Packing Company, Palmyra, 
New York. 

Canadian Div.: The Garlock Packing 
Company of Canada, Ltd. 

Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


TDuPont Trademark for TFE Fiuorocarbon Resin 
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- CO mp ete flexibility in rapid 
> >» 09 6 © ® @ © Atttomatic 
fastening 
the NEW Ri raf. screw driver 
by Ingersoll-Rand 


You get complete fiexibility by moving, adding 





or removing powerheads~—by varying screw 
types or sizes—or by adjusting power ranges to 


meet different torque requirements. 


Now you can automate your fastening opera- 
tions without buying expensive, custom-built 
fastening equipment. With the versatile, new 
R.A.F. Screw Driver, you can run one job in the 
morning, and a completely different job after 
lunch. Changing the screw pattern is as simple 
as loosening and then tightening two power- 
head bolts. 


dividends on payroll dollars 


Using the new R.A.F. Screw Driver, one man 
can outperform a half dozen operators using 
conventional hand held screw drivers. As an 
example of savings possible with Rapid Auto- 
matic Fastening, multiply the yearly wage you 
pay one operator by the number of operators 
the R.A.F. Screw Driver replaces. This figure, 
minus the cost of the R.A.F. Screw Driver, 
represents your Dividend on Payroll Dollars 
for the first year alone. 


For the full story on Dividend Dollars with Rapid K on assembly lines 


Automatic Fastening, call your local Ingersoll- 


Rand office today, or write for Bulletin 5266. oH , Al it We he 


i”) Ingersoll- Rand 2 eal tg ‘il 


11 Broadway New York 4, N.Y. 


| lag pal] Tools plus AlRengineering 


increase oufpuft per man 
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THE OXBOW 


The big bend from which Idaho Power’s project gets its name is 


fully visible in this view. The diversion tunnel built in the early 1900’s is visible at 


the lower center, with the upstream portals of the new power tunnels just to the right. 
The discharge from the diversion tunnel can be seen on the opposite leg of the bow 
at the left. The powerhouse area is just to the right of the diversion discharge. The 
cofferdams and nearly completed dam are readily recognized on the upstream (right) 


R. J. Nemmers 


side of the, Oxbow. 


HE OXBOW on the Snake River, 

between Idaho and Oregon, has 

been visualized as a potent power 
producer for more than a half century. 
Today it is being put to work in a fash- 
ion designed to develop fully the poten- 
tial of its rushing waters. It is the site of 
one of three dams being thrown across 
the winding Snake in the much publi- 
cized Hells Canyon project of Idaho 
Power Company. 

Oxbow Dam iis to be 205 feet in 
height; 1150 feet long at the crest in- 
cluding the two spillways, one at each 
end; and will form a 12.5-mile-long reser 
voir. Ultimately the powerhouse at Ox- 
bow will have a capacity of 237,000 kw 
although the initial installation of four 
generating units will have a rated Ca- 
pacity of 190,000 kw. 


The dam in the Snake’s big bow will 
take full advantage of the terrain. As 
seen in the accompanying aerial view of 
the site, it will bar the upstream leg of 
the horseshoe. The 42-foot-diameter 
power tunnels will cut roughly 800 feet 
across the narrow neck of land t» the 
downstream leg, carrying water on a 
117-foot plunge to the powerhouse. The 
bow itself will thus be virtually dry ex- 
cept in the rare cases when water dis- 
charges over the spillways. 


The Over-All Project 


Idaho Power’s plan to develop the 
Hells Canyon reach of the Snake River 
was the subject of Federal Power Com- 
mission hearings that started in 1952 
and lasted until late 1955. It called for 
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the construction of three dams develop- 
ing a total ultimate capacity of 1,175,- 
000 kw besides providing for flood con- 
trol, navigation on the lower Snake, and 
recreation areas, as well as preservation 
of fish and wildlife. Through a long 
controversy before an Examiner, the full 
Commission and in the courts, the com- 
pany held fast to its basic plan as being 
the more economical and better adapted 
to a comprehensive development of the 
area. Public power proponents felt, on 
the other hand, that a single, larger and 
higher dam, constructed by the Federal 
Government, would be the best. The 
FPC in a unanimous decision on August 
4, 1955, issued a license to Idaho Power 
Company, granting it the right to con- 
struct its three dams, stating that the 
private company’s plan was the better. 
In addition it was pointed out that all 
of the benefits of development of the 
area would be derived without cost to 
the Federal Government and that, fur- 
ther, revenues of the private firm would 
result in considerable taxes being paid to 
the governments of the United States 
and the various states involved, whereas, 
a publicly developed project would en- 
joy a tax immunity. 

As pointed out, the entire plan was 
licensed as a single comprehensive devel- 
opment. Terms of the license spell out 
in precise detail the quantities of water 
that must flow steadily from the develop- 
ment for navigational purposes as well 
as the maximum fluctuation permitted in 
flow. It is specified that the flood con- 
trol aspects of the project as called for 
in the license will be under the direction 
of the U. S. Army Corps of Engineers 
and that the company will be responsible 
for the operation of the dams in such a 
fashion that specified volumes of storage 
space will be available at given times to 
control flood-causing runoff. For ex- 
ample, 500,000 acre-feet of space must be 
available on March | of each year and 
an additional 500,000 must be made 
available by April 1 if requested by the 
Corps. (The fish and wildlife preserva- 
tion aspects of the project are described 
in a separate section of this article.) 

The Snake rises in the Yellowstone 
National Park region. Above Brownlee 
Dam, the one farthest upstream, is a 
drainage area of approximately 72,800 
square miles with an average annual run- 
off of some 12,000,000 acre-feet. Brown- 
lee Dam, now completed and with its 
power plant in operation (see cover pic- 
ture), is located about 80 miles above 
the confluence of the Snake and Salmon 
rivers. Oxbow Dam site is 12.5 miles 
below Brownlee, and Hells Canyon Dam, 
third in the series, will rise 23 miles 
below Oxbow. The three dams (Brown- 
lee rises 395 feet; Oxbow, 205; and Hells 
Canyon, 320) will utilize the entire 602- 
foot drop of the river in the 93-mile 
stretch under development. 

Work is being done at Oxbow by Mor- 
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rison-Knudsen Company under terms of 
a negotiated contract. M-K a!so was the 
contractor on Brownlee Dam. The 
Hells Canyon work has not beei: 
awarded. Idaho Power estimates that 
the cost of the over-all project, inclu«ting 
transmission lines and related faciliiies, 
will be more than $164 million. 

The preliminary work at Oxbow be- 
gan as early as 1956 and went into full 
swing in 1958 as work on Brownlee was 
brought to a close. The power tunnels 
were turned underground May 20 last 
year. The cut for the surge tanks was 
started in February and open shaft work 
for them began at the same time as the 
tunnels went underground. 

For M-K, Simon Piedmont is project 
manager, and Edward McLean, project 
engineer. For Idaho Power, Gomer 
Condit is resident engineer. 


The Dam 


A total of some 1,500,000 cubic yards 
of rock, clay and filter zone materials is 
going into the Oxbow embankment. 
The dam js flanked by concrete spill- 


“PORTLAND, 


PACIFIC OCEAN 


OREGON 


0 50 


OXBOW DAM ni 
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ways, one in Oregon and the other in 
Idaho. The Oregon spillway was 
pushed to completion early this year, the 
dam itself is virtually completed and the 
Idaho spillway facilities are now under 
construction. More than 2,200,000 cubic 
yards of excavaticn was called for by 
the project, anc the concrete structures— 
spillways, pensiocks, powerhouse, etc.— 
will require some 155,000 cubic yards of 
concrete. A _ 28-foot-diameter tunnel 
built a half-century ago by a predecessor 
of Idaho Power is being used as a diver- 
sion tunnel, cofferdams having been 
erected both upstream and downstream 
from the dam to enable work to proceed. 


The Power Tunnels 

The twin 42-foot-diameter horseshoe 
power tunnels feeding the penstocks will 
have a finished diameter of 36 feet. 
Tunnel No. I, the downstream one, 1s 
818.88 feet in length and No. 2 is 762.78 
feet, a total of 1581.66 feet of tunneling. 
From intake to outlet, the tunnels drop 
10 feet. The two were driven simultane- 
ously from the intake end in the hard 
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chunky columnar basalt of the area. 
Handling drilling chores was a Morrt- 
son-Knudsen designed-and-built 20-drill 
jumbo mounted on Caterpillar tracks 


and self-powered by 25-hp air motors. 

Drills (Ingersoll-Rand D-45 drifters) 
were mounted on 10-foot chain feeds 
which, in turn, were suspended from I-R 
Hydra-booms. ‘The boom controls and 
the remote drill controls were grouped 
together for each drill. Hydraulic power 
was supplied by eight I-R = air-motor- 
powered Vickers pumps discharging to 
a common header and taking suction 
from a common return. Each drill had 
an independent I-R lubricator. 


TUNNEL WORK Because of the 


chunky nature of the columnar basalt 
in the spine of Oxbow, some difficulty 
was encountered in collaring the 
tunnels. The solution was to drive 
wall-plate or side-wall drifts into the 
face for about 40 feet along the tunnel 
line as shown in the photograph at the 
top. These were then joined and the 
outline of the tunnel etched out, steel 
sets placed and the first 40 feet of the 
tunnel was then excavated from the 
“inside out.” The collared hole is 
shown in the photo at the center com- 
plete with its timber cribbing. Steel 
sets were placed on the average on 
5-foot centers with some sections re- 
quiring placement as close as 3 feet. 
When the jumbo was brought into ac- 
tion, the powerful drills punched out 
2'/.-inch holes to a depth of 10 feet 
in a modified vee blasting pattern. 
Drilling from the upper deck is shown 
in the lower picture. Three of the 20 
drills were mounted on the top deck. 
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Holes were drilled to a depth of 10 
feet in a modified vee pattern using 2!/,- 
bits and 1!/,-inch 
Gelatin dynamite 

,-inch diameter 


inch carbide insert 
round 
was utilized in sticks of 2 
and 12-inch length. After shooting, 
muck was removed with an _ electric- 
driven 80D Northwest shovel equipped 
with a 2!/,-yard bucket. An Eimco 105 
overshot mucker was used for clean-up 
work. M-K engineers designed a special 
tractor-mounted for use in the 
An Autocar-mounted pipe-set- 


carbon steel. 


scaler 
tunnels. 
which also doubled as a scaler, 
was also in use. Seventeen-yard capacity 
63 1D Euclid trucks were used. 


ting rig, 


MUCKING OPERATIONS An 


capacity. 
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electric-driven 
80D shovel equipped with a 2'/,-yard bucket mucked spoil an 
from the tunnels directly into Euclid 63TD trucks of 17-yard 
In addition to the shovel, an Eimco 105 overshot 


HUGE JUMBO The rig shown 
here drove Oxbow’s twin power 
tunnels. Mounting 20 Ingersoll-Rand 
D-45 drifters on 10-foot Hydra-booms, 
the unit drove the 42-foot-diameter 
bores full face. Self-propelled within 
the tunnel, the jumbo is shown here 
being eased down the grade leading to 
the portals by four Caterpillar D-8 
tractors. The wood-walled room on 
the second “story” is the drill doctor’s 
shop. From this vantage point, minor 
adjustments, maintenance and repairs 
to the drills can be made without re- 
moving them from their shell feeds. 
The compressor house on the hill be- 
hind the jumbo housed six Ingersoll- 
Rand 200-hp XLE stationary compres- 
sors that supplied air to the jumbo. 
The twin air receivers—painted white 
to reflect the hot Idaho sun—are visible 
to the left of the compressors. The 
machines furnished a maximum of 
8000 cfm at a nominal 100-psig pres- 
sure, and were skid-mounted, complete 
with radiators, aftercoolers, synchro- 
nous motor drivers and intake filters, by 
Morrison-Knudsen engineers. 


After mucking and scaling operations 
were completed (work proceeded alter- 
nately in both tunnels, one being drilled 
as the other was mucked) the drill jumbo 
was returned to the face and steel was 
set. Both 10-inch 45-pound and 8-inch 
3l-pound sets were used, being placed, 
on the average, on 5-foot centers with 
some sections requiring placement as 
close as 3 feet and others opening out to 
6 feet. 

Because of the chunky 
rock, some trouble was encountered in 
collaring the tunnels. Accordingly, wall- 


nature of the 


plate or side-wall drifts were driven into 


the about 40 feet along the 
tunnel line. ‘These were then joined at 
that depth and the full outline of the 
tunnel was etched out. Steel sets were 
placed and the first 40 feet of the tunnel 
then excavated from the inside out to 
the face. ‘limber cribbing was installed 
around the mouth of the tunne! and the 
big jumbo brought into play for the re 
mainder of the work. 


face tor 


Northwest 


mucker was on the job for clean-up work. 
M-K-designed scaler, mounted on a tractor, was 
(right) along with an 
prepare the tunnel for steel setting. 


Drill steel and bits for the entire pro}- 
ect are reconditioned in M-K’s shops at 
Brownlee Dam. Ihe steel shop is 
equipped with a Toledo threader for 
Type 60 threads on the steel, an Inger- 
solil-Rand SF-27 Furnace and a No. 54 
Sharpener. Air for the shops is supplied 
by a 600-cfm Gyro-Flo compressor. 


Air Supply 

A unique stationary plant supplied 
the tunnel jumbo with air. Made up of 
six Ingersoll-Rand XLE 
packaged and skid-mounted by M-K, the 
plant had a total maximum capacity of 
about 8000 cfm at 100-psig pressure, each 
of the units having a piston displacement 
of 1352 cfm at that pressure. The XLE’s 
length of 8 feet 11 inches; width 
including the flange- 
mounted 200-hp — synchronous-motor 
drive; and height of 9 feet 8 
Fach was equipped with 5-step clearance 
and cylinders of 18!/,- and 
111/,-inch diameter and a stroke of 8!/, 
inches. ‘The well balanced, 
utilizing an aluminum low-pressure pis- 
matching the of a cast-iron 
high-pressure piston. 

The water-cooled 
served by a Can fngineering Company 
radiator supplying cooling water to the 
cylinder jackets, and aftercoolers 
and to a crankcase-oil heat exchanger. 
A 1!/, KRVS-3 coolant pump was utl- 
lized for water circulation supplying a 
rated 45 gpm at a total discharge head 
of 70 feet. ‘The fan 
cooled, Westinghouse 15-hp Lifeline mo- 
tors driving the fans through a vee belt. 
Ihree of the compressors were driven by 
Electric Machinery 200-hp, 2300-v, 514- 
direct-connected motors; the re- 
by General Electric 
kM motor controls 
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have a 
of 5 feet 6 inches, 


inches. 


control] 


units are 


ton weight 


machines were 


inter- 


radiators were 


rpm 
maining three, mo- 
like rating. 
were used on all 

Each compressor intake was equipped 
with a Dollinger model G-15 filter. All 


tors olf 
units. 


After mucking, 
used 
Autocar-mounted pipe-setting rig to 





SURGE TANKS Visible in the aerial view of the downstream side of Oxbow 
shown above are the twin circular surge tanks. These structures are being cut into 
the rock and will be 130 feet in diameter and 50 feet in depth, intercepting the power 
tunnels at the bottom. Each tank will feed a pair of penstocks delivering water to 
the powerhouse some 100 feet below. The penstocks are being raised by tractor- 
mounted D-45 drills on Hydra-Booms as shown in the photo below. Each of these 
drill rigs carries, piggyback fashion, a 900-cfm Ingersoll-Rand Gyro-Flo compressor. 
A similar unit is shown at the top of the next page preparing the powerhouse excava- 
tion. The penstocks are being excavated to a diameter of 27 feet and will be lined 
with steel and concrete to a finished diameter of 23 feet. 


discharged to a common header leading 
to a pair of receivers. Air was led into 
the tunnel by an 8-inch steel main and 
two 4-inch hoses supplied the jumbo. 
Driving of the tunnels pro- 
ceeded on a 3-shift per day basis and was 
Fach is 


ps ywer 


completed late last October. 
being concreted to a ncat diameter of 
36 feet. 


Powerhouse 


The power tunnels will discharge to 
a pair of surge tanks 130 feet in diame- 


ter and 50 feet in depth. The surge 
tanks will intercept the tunnels at the 
bottom. Each of the surge tanks will 
feed a pair of penstocks delivering wa- 
ter to the powerhouse some 100 feet be- 
low. ‘The penstocks are being raised by 
tractor-mounted D-45 drills on Hydra- 
booms, each of the tractor units carry- 
ing, piggyback-fashion, a 900-cfm Gyro- 
Flo rotary portable compressor. ‘The 
penstocks are 27 feet in diameter as 
drilled and will be steel-and-concrete- 
lined to a finished diameter of 23 feet. 
Each is approximately 160 feet in length. 
The surge tanks are open-top structures 
and are being sunk with the aid of 
crawler-mounted drills. 

The powerhouse itself is to be 
equipped initially with four Westing- 
house 47,500-kw generators driven by 
Newport News Shipbuilding & Drydock 
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Company hydraulic turbines. Power 
will be generated at 13,500 v and will 
be stepped up to 230 kv for transmission 
over Idaho Power lines to consumers. 

The added power from Oxbow is to 
be a valuable adjunct not only to the 
company’s customers, but to the North- 
west Power Pool, of which the firm is a 
member. Present estimates of power re- 
quirements of the area indicate that vir- 
tually all of the firm power available 
from Oxbow, as well as Hells Canyon 
Dam, when both are completed, will be 
required. Indeed, it is on these require- 
ments that present work schedules are 
predicated. 





The Oxbow in 1909 


George C. Young 


HE POTENTIAL of Oxbow, a 3-mile 

horseshoe bend on the Snake River at 
the mouth of Hells Canyon, was de- 
scribed in a 1909 bulletin by a predeces- 
sor of today’s Idaho Power Company. 

“So powerful is the current at Oxbow 
it has long since worn away surface soil 
and now swirls around the bend in a 
towering channel of rock,” the Idaho- 
Oregon Light & Power Company bro- 
chure said. It went on to describe a 


plan for a power plant with an initial 


capacity of 10,800 kw from three gener- 
ators and an ultimate capacity of 21,600 
kw from six units—a lot of power in the 
area at that time. 

“This great amount of electric current 
methods of 
. Thousands 


will simply revolutionize 
farming in the region. 

of acres that have never been available 
for cultivation will forth 
splendor. will 


blossom 
Cities 


now 
with lavish 

.homes now without lights will 
be flooded with radiance. ~The en 
gineering skill marks a new epoch in 
the social and industrial life of the re- 
his vision, ornately expressed as 


oTrow. 


GION. 
was the custom of the day, will not be 
realized until the completion of the cur- 
rent project. 

If the initial plan had been carried 
out, Oxbow would have been one of the 
first important power producers on the 
Snake. The Swan Falls plant, south of 
Boise, was completed in 1901. A year 
later a plant with a capacity of 500 kw 
was put on stream at American Falls—a 
development that in at least one man’s 
opinion was sufhcient to “take care of the 
power needs of the lower Snake River 
valley for all time!” 

At about the same time, engineers 
were admiring the potential of the Ox- 
bow. Then, as now, it was recognized as 
one of the best hydroelectric sites to be 
found anywhere. By 1906 the Secretary 
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of the Interior had approved the early 
dam and reservior plan and work was 
started. It is believed that work on the 
diversion tunnel got under way in April 
1907. Difficulties beset the contractors 
from the outset. A concrete-lined tun- 
nel more than 1100 feet long and 28 feet 
in diameter was completed. With a rel- 
atively small dam below the tunnel in- 
take, engineers expected to achieve a 
total and all of 
the water in the river was to have been 
diverted for Ihe small 
dam eventually come by, however, was 
little more than a pile of rock dumped 
into the fast-flowing stream and the 
amount of water diverted was little more 


head of some 55 feet 


power needs. 


HE SNAKE River is, of course, tied 

in with the mighty Columbia and its 
annual fish runs of steelhead and salm- 
on. The principal runs go up the Co- 
lumbia and Salmon rivers; only a max- 
mum of 8 percent of the fish making 
their way up the Snake. ‘To conserve 
this small percentage of the total Colum 
bia fish run, thus complying with FPC 
stipulations, Idaho Power has already in- 
vested more than $7,000,000 to provide 
the only complete system incorporating 
both upstream and downstream fish fa- 
cilities at any hydro project on the Co- 
lumbia and Snake rivers. 

The extensive 2-way system consists of 
a unique net-skimmer facility in Brown- 
lee’s reservoir from which seven custom 
built trucks haul downstream migrants 
15 miles around both Brownlee and Ox 
bow, releasing them into the river be- 
low the tailrace. The plastic- and wire- 
mesh net at Brownlee is 2800 feet long 


than a trickle. Instead of a 3-generator 
plant with room for six units, a single 
generator with a capacity of but 600 kw 
was installed. 

Ir 1916, the owner of the Oxbow plant 
and propulsion equipment. All feature 
panies in the Idaho-Oregon area com- 
bined to form Idaho Power Company. 
The firm at that time controlled hydro 
plants on the Snake with a total capacity 
of 20,340 kw. Just prior to the approval 
of the current plan by the FPC, the firm 
had installations cn the river totalling 
375,000 kw. Thus today, Idaho Power 
picks up at Oxbow where one of its 
predecessors left off. ‘The original 1100- 
foot tunnel is one part of the old project 
that is bearing fruit today. Built origi- 
nally to feed turbines, the Snake is now 
being diverted through it while the dam 
is being built. 


®° This article originally appeared in longer form 
in the Idaho Power Company Bulletin, May 1958. 


and 120 feet deep. Breeders heading up- 
stream are trapped by two separate fa- 
cilities at Oxbow and are hauled by the 
trucks to the area above the Brownlee 
During construction of the per- 
manent fish-handling facilities, special 
temporary traps were utilized. In addi- 
tion, complete fish protection installa- 
tions wall be made at the Hells Canyon 
Dam when it is erected. 

The 2-way fish installations, costing 
well in excess of $1,000,000 per year for 
operation, maintenance and __ fixed 
charges, actually handle more trash fish 
(suckers, etc.) than game fish, in a ratio 
of about 22 to 1. The upstream traps 
picked up a total 1,322,195 fish from 
the start of operations in October 1956 
to the end of the 1959 fall run. Of 
these, 56,842 were salmon and steelhead; 
1,042 were other game fish; and 1,264,- 
311 were trash fish, most of them suck- 
ers. 


net. 
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Ontario's Porcupine in Retrospect 


s 


A Twentieth Century El Dorado 


OLD ts 
than 


a word that, perhaps 
other, tickles 
This is as 
the 


any 
men. 


more 
the minds of 


true today as it was long before 
Phoenicians used it as a medium of ex- 
change. ‘The history of civilization has 
been dotted with expeditions to find new 
sources of the metal and with the excite. 
ment of rushes to stake claims in newly 
tapped lo people, 
whether they are in the mining business, 
finance and economics, a supporting or 


regions. many 


processing industry, or just dabblers in 
the stock markets, Porcupine is synony 
mous with an almost contemporary gold 
rush. 

Last July, the Porcupine Camp cele- 
brated its golden anniversary. We feel 
that this year is another equally impor- 
tant anniversary, for it marks 50 years 
of production. The discoveries of im- 
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S. M. Parkhill 


portance came too late in the season of 
1909 for any major development work 
that had delayed until 
1910. 

A visit to the site today 
typical mining-milling operation quietly 
going about the business of production. 
Yet, the fact that the mines are still be- 
ing worked is of significance, for the 
mortality rate of any mine, especially 
gold mines, has always high. 
Porcupine has survived its violent birth 
and its growing pains. Growth, though 
early hampered by the whims of fate, 
has been amazingly rapid; and the de- 


vear—lit to be 


reveals a 


been 


velopment has held special significance, 
not only for the mining and economic 
history of Canada, but for mining tech- 
nology throughout the world. The 
Porcupine Camp stands as a _ tribute 
both to men of pioneering spirit and 
to organized capital. 


Location 

Porcupine is one of Canada’s greatest 
gold producing sections. It derived its 
name from nearby Porcupine Lake and 
Porcupine Creek—water routes once 
congested with prospectors’ canoes. It 
lies approximately 300 miles northwest 
of North Bay, halfway between Geor- 
gian Bay to the south and James Bay to 
the north, in northern Ontario. It is 
nearly 500 miles from ‘Toronto and some 
150 miles from Ottawa. At the time it 
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WINTER QUARTERS Fortunes were 
made verbally and pacts were discussed in 
huts such as the one at left. 


was opened, it was a rather remote 
wilderness, and prospecting for gold 
had all the rigorous adventure and ex- 
citement associated with the great rush 
to the American West 40 years earlier. 
Indeed, looking at photographs taken in 
1910, some of which are reproduced here, 
talking with the not-so-old-timers and 


seeing the poignancy reflected in their 


eyes, makes it difficult to realize that the 
opening and taming of this tree-covered 
region was only 50 years ago and not a 
century or more past. 

That the hoard lay hidden from man’s 
ever-inquisitive eye for so long has al- 
lhe section was 
and 


ways been a mystery. 
crisscrossed with Indian trails, 
trappers had long found its forests lush 
hunting grounds. Government surveys 
had been made, and the area was well 
mapped. Some early gold finds had 
even been recorded, but were not con- 
sidered of significance by speculators. 
One, in fact, was just 20 feet from the 
first site of the great Hollinger Mines. 

The late exposure is only one of the 
incongruities of Porcupine. For in- 
was a nonminer, a ma”> 
but 


stance, it who 
knew nothing 
happened to scrape some moss from a 
rock before giving up his prospecting 
that properly appraised the 
glistening mass beneath the green 
mantle to discover the Dome Mines. 
Two prospectors, Benny Hollinger and 
Alex Gillies, who discovered Hollinger, 
cooly tossed a coin to see who was to 
become owner of that multi-million 
dollar producer; and it was the improb- 
able team of a Scot ironmolder, Sandy 
McIntyre, and a cook, Hans Buttner, 
who founded the great McIntyre Mines. 

Probably the reason for unearthing 
the gold at all was due to the fact that 
silver had recently been discovered at 


about geology who 


career, 


BUSY SPOT 


DOME MINE 


This photograph of the Dome Mine Buildings was snapped in 1910 


at South Porcupine by the Geological Survey of Canada. 


Cobalt. This find drew the attention 
of mining men the world over. With 
feverish activity in the area, which is 
just south of the Porcupine, unearth- 
ing the gold was inevitable. Unlike the 
chance find at Cobalt, however, the dis- 
covery at Porcupine was the result of 
organized When scientists, 
miners and prospectors, ready to scoff 
at the meager finds of gold that had 
been reported, went into the Porcupine 
and stayed to marvel at its riches, the 
public knew that a genuine El Dorado 
found. The “moccasin tele- 
into operation, and the 


searches. 


been 
went 


had 
graph” 
rush was on. 


First Finds 


The early history of 


the 
clouded with conflicting tales. It is 
generally agreed that the first report 
of gold appeared in 1906, although 
much earlier government surveyors had 
indicated that gold was to be found in 


caumip iS 


This log-walled saloon and pool room was the center of entertain- 


ment in Golden City, later called Porcupine. 
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the section. ‘This first claim is credited 
to E. O. ‘Taylor of Toronto, and was 
recorded on December 20, 1906. 

Ihe next find was made early in the 
spring of 1909 by two trappers. ‘They 
told of a large coal deposit. Prospec 
tors organized a party, and in May, set 
out to look for it. They were disap- 
pointed to find nothing but a low-grade 
iron ore deposit, but since they had pro- 
visions for a 3-week stay, they contin- 
ued to look around. ‘They found a 
narrow vein of free gold. It was un- 
profitable, however, and the trip was 
termed unsuccessful. 

Just 3 miles south of this free vein, 
J. S. (Jack) Wilson made the next 
significant find. He located another 
sprinkling of free gold and a vein sev- 
eral hundred feet long and i50 feet 
wide. ‘This, and a feeder that became 
known as the Golden Sidewalk, were to 
later become the Dome Mine, 
which, from its first year of operation, 
in 1910, to 1958, produced gold valued 
at nearly $220 million, ranking it as 
the third major producer of the area. 
(Its production value is surpassed only 
by Hollinger, which has yielded about 
$500 million worth of the mineral since 
1910, and McIntyre, which, although it 
had difficulty in getting its early stride, 
has produced about $250 million in the 
period from 1911 to 1958.) It was the 
Wilson claim that is generally consid- 
ered to have started the rush. 

Dome Mine was the first to enlist 
American capital, the initial prospect- 
ing party having been financed by W. 
S. Edwards & Associates, Chicago, III. 
Dome derived its name from the humped 
shape of the outcropping. How it 
looked then was graphically described 
by a member of the party: “The gold 
appeared in blobs like candle drippings 
and sponge-like masses, some of them 
as large us a cup, lying under the moss 


famed 








AT HOME 


After the great fire of 1911, temporary quarters were necessary. 


This 


is a prospector’s shack in the Township of Connaught. 


}ti i dona shaped OULCLOp ol Cpubarts 


What better words to entice adventurers 
mua fortune seekers and = start a= vold 
rustic 

Word spread bast Bie Bill David 
son from Montana discovered the next 
Prapercy a find that was) once miter 
nationally Known as Vipond 

Sandy MelIntyre heard the news and 
started out with a fired imagination and 
ct Yi-year-old drill sharpene! named 
crn Hollinger Hollinger and Nie 


lrotvyre split and continued the search 


lor gold with two new partners, Buttnes 
and Guiallies Bit 1909, They 
from the Dome, over Indian 


VCar Was 


moved aut 


trarls, to find unstaked property away 


clanm-cluttered land around 
the Dome Munes 

Hollinger finally made camp on New 
Year's Day. 1910, and staked his claim. 


He also filed a the 


from the 


claim in name ol 


another member of the party who had 
had to turn back 
a fine show of pioneering comradeship. 
Soon Hollinge No. | 
vein—a_ 40-foot-wide sinking 
No. | No. 2 
later, the workings 
LOO-Loot 


because ol illness 
was stripping 
seam—and 
Vear\rs 


the 


shalts. lwo 


had 


S00-ton 


and 
reached 
mull was 


level, and a 


in operation. The gold was averaging 
S19.50 per 
out, Hollinger Mines paid its first div- 


ton. Belore the vear was 
idend on recovered gold that amounted 
to SOS5.O082. 

Stores and saloons 


New capital filled the 


and new adventurers arrived datiy 


Houses, hotels. 


all mushroomed. 


ant a. 
and in relative ease, for a railroad was 
pul mnto the Porcupine by OT 1. Cop 


pel Clith became the chiel supply centel 


for men and materials. A vear later 
1912, gold was being produced at a 
steady rate from Hollinger, McIntyre 





QUARTZ 


Shown is a typical quartz formation in a gold mine in South Porcupine. 


This underground picture was taken in August 1925. 


and Dome, totalling $500,000 a month. 

\ll was not as easy as it seems In 
More fatal than 
fights and squabbling 
Black flies and typhoid took 


disasters, 


retrospect, however. 
the usual 
Nature. 

then Greatest of the 
however, the 
911. Seneca was right when he wrote 
lenis aurum probat Fire 
fire was the test 


Was 


tolls. 


was a fire in summer of 


is the test of 
vold—and symbolically, 
of Porcupine. 

[he spring and summer had been dry, 
newcomers were Care- 
lessly the fire. 
Brush fires broke out but were quelled. 
Fanned 


and many of the 


unaware ol danger of 
Finally, one got out ol control. 
by a 60-mph westerly wind, it swept the 
Before it had al- 
most completely destroyed the Porcupine 
Camp and had taken a great many lives 


area, burning out, 


of both the brave who stayed to fight 
it and retreated too late, and the selfish 
who wouldn't leave their claims. It is 
well-remembered in) mining 


The fire was graphically de- 


a disaster 
annals. 

scribed in the Canadian Mining Journal, 
\pril 1941, by Henry Hanson, who was 
(.A(n- 
other description is given in Compressed 
lir Magazine's June 1935 issue by R. C. 


at the camp during the holocaust. 


Rowe. who authored a series of defint- 


tive articles about Canadian mining, 


including foun parts devoted to Cobalt 
and Porcupine ) 
In those early Vears, 


was not thought to be in Porcupine, and 


the prosperity 


serious warnings were published to tell 
people not to throw their money in a 
hole im the ground. How wrong these 
admonitions proved; and for the gam- 
blers in fate, the results have been hand- 


some profits. 


The Syndicates 


Some of the men came to the camp 


to make their fortunes in other wavs 


than actually prospecting. [hese were 
the 


one group stands above all the rest: 


leaders of mining syndicates, and 
the 
limmins-McMartin-Dunlop — Syndicate. 
hey came in 1910, and their purchases 
of the Hollinger and Gillies claims, along 
with eight others, helped to make the 
future of Porcupine secure. Hollinget 
Gold Mines Limited was incorporated 
in IO] with the syndicate holding the 
Dome Mines Company 


Gold Munes 


major interests. 
Limited and Porcupine 
Company soon. tollowed. 

In the history of Porcupine, several 
hundred companies and syndicates have 
been organized, but today there are only 
eleven major producers, the rest hav- 
ing been absorbed by one another for 
more efhcient operation, or having run 
out of ore. In addition to the big three 


already discussed, these producers re 


Coniaurum Mines, which started pro 
duction in 1925; Pamour Porcupine 
Mines and Paymaster Consolidated 
Mines, in 1934; Hallnor Mines and 
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Delnite Mines, established in 1936 and 
1937, respectively; Preston East Dome 
Mines and Broulan Reef Mines, 1939; 
and finally Aunor Gold Mines, started 
in 1940. 
Some. olf 
they don't 
skin-titles of 
membered nostalgically by old-timers for 


the other mines, although 
have the so-called “snake 


mining claims,” are re- 


pioneers 
and wilderness settlements: Porcupine 
Lake, Butlalo Ankerite, Naybob, De 
Santis, Vipond, Moneta, Faymar, Gillies 
Lake, Schumacher, Porcupine Crown, 
Marbuan, Bonetal, Hoyle, Mace, Por- 
cupine Reef, Clifton, Davidson, Gold 
Hawk, and Night Hawk Peninsula. 


they are the names of early 


Today’s Camp 

How big are the operating mines to- 
day? As an indication, they have cross- 
cuts and drifts representing more than 
800 miles. During 1958, they employed 
more than 6000 people, paying wages 
of about $22 million. Some $11 million 
was spent for supplies. More than 150 
million tons of ore have been extracted 
since 1910; and production today is 
rated at 4.5 million tons annually. 

Ihe following table indicates, in de 
scending order, the approximate value 
of production of each of the eleven, from 


the date they were established to 1958. 


$497 ,570,000 
254,770,000 
219,462,000 
13,464,000 
10,674,000 
19,022 000 
27,527,000 
$2? 524,000 
$7,318,000 
”23,476,000 
34,656,000 


Hollinger 
\icIntvre 
Dome 
Preston East Dome 
\unor 
Pamour 
Broulan 
Paymaste 
Hallnor 
Delnite 
Coniaurum 


[he discovery has had more than an 
effect on the major stockholders and 
owners of the mines. It has been 
tonic to the Canadian economy as a 
whole, and in particular to that of the 
Province. Whereve finds 
are discovered, the economy and civil- 
ization of an area is rapidly improved, 
primi. 
tive the area is. The best illustration is 
the taming of South Africa. ‘The Por- 
cupine find caused railroads and other 


large gold 


no matter how inaccessible or 


transportation facilities to be improved 
and extended. Related industries grew. 
Five communities were established and 
have flourished, the names of which re 
flect the claims and the men of the 
rush— Timmins, Schumacher, South Por- 
cupine, Pamour, and Porcupine (Golden 
City). They have a combined popula- 
tion of more than 40,000. 

Porcupine has survived to make this 
all true. More than $1 billion worth 
of gold has been taken from the ground, 
and more is to come. 
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ON TRAIL 


Access to Porcupine today is superior to this rough trail of 1910. 


Before the year was over, this road, as well as many of the region’s waterways became 
Many prospectors fell by the wayside 


congested with all modes of transportation. 
with illness. 


MINER'S AID 


remove gold near Timmins, Ont., in 1925. 
first wants of miners. 
outlets in South Porcupine. 


©n the 1000-foot level, this R-72 “Leyner-Ingersoll” drifter helped 


Compressors and drills were among the 


By 1913, leading equipment manufacturers had established 





Natura 
Gas 
Flows 
Fast 

In 


France 


Roger Salem and P. Amalric 


1959, Paris, the 


began Lo glow 


1 THE end ofl 
“City of Light,” 
even brighter as natural gas 
piped from the newly tapped Lacq fields 
krance started flowing 
industries. Though the new 


be visible as increased 


in southwestern 


to Paris’ 


energy may not 

candlepower in the city’s nighttime sk 
the “glow” should soon be felt in the 
local and national economies. It is ex 


pected that nearly all industry in France 
will receive the efhicient, inexpensive 
fuel in the near future, and that it will 
replace current energy sources in homes 
as well as in manufacturing plants. 

Gaz de France, the national gas sery 
ice, 1S building the pipeline and compres 
sing stations. The Lacq deposits are 
being developed by the Societe Nation 
ale des Petroles d’Aquitaine, a joint- 
stock company that is owned by French 
State research organizations and by pri 
vate concerns, 

Natural gas was first found near Lacq 
in December 1951 at a depth of 11,900 
feet The long- 
awaited reward to a handful of French 
veologists who had thought for many 
years that the strata below southwestern 
contained rich and oil re- 
serves. Lack of financing and _ skepti- 
cism about the existence of the reserves 
had held back the until 1949 
when the first encouraging evidence was 
\fter discovery of the gas, the 


discovery came as a 


| rance vas 


search 


found. 
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——-- Local gas system. _ 
Recompression Station. 
Za Natural gas consumption zone. 


the site where — gas to such important industrial cities as 


first task was to seal off 

the fuelto-be was escaping from the \ngouleme, Nantes, Lyon, St. Etienne 
ground at 9560-psig pressure. An Ame and Grenoble. 

ican expert now well-known for such Whereas present daily gas produc 
vas control jobs, Myron kinley, suc tion amounts to only 3,500,000) cube 
ceeded in sealing the blow-out point = meters (123,606,000 cubic feet), it 1s 


after 53 davs. Meanwhile, initial plans 


vot underway for the use of the fuel. 
Gaz de France engineers visited the 
United States to acquaint themselves 


with production and transport problems, 
and eventually back in Paris a complete 
program was drawn up. Because the 
Paris locale is the most important indus 
trial area in France, it was absolutely es- 
sential to pipe the gas there. Construc 
tion of the line began during the sum. 
mer of 1957 and is expected to be fin 
ished in March of 

Gas was scheduled to be first delivered 
to Paris in November 1959. ‘Though the 
distance from Lacq to Paris is about 
550 miles, the completed pipeline with 
its laterals contains 910 miles of pipe 
and some 125,000 tons of steel. There is 
a 24-inch main from the field at Lacq 
to a compressor station at St. Benoit du 
Sault there to 
Paris. 


this vear. 


and a 22-inch one from 


Smaller diameter laterals deliver 





expected that when the program 1s fin 
ished, the Lacq fields will produce 
some 20,000,000 cubic meters of gas pet 
(706,320,000 cubic feet). The Lacq 
“sour” and the gas con 
volume. of 


day 
field is highly 

tains about I8 
hydrogen sulphide. 
make the gas noncorrosive and “sweet.” 
[he hydrogen sulphide is a_ valuable 


percent by 
‘This is removed to 


by-product. 

Sulphur taken from the ground as a 
liquid in a separate operation will trans- 
form France into a major world pro 
the useful element. When in 
1961, the sulphur 
1,300,000 


ducer of 
full production in 
plant is expected to extract 
tons annually. 

Besides some 200,000 tons of fuel Pas, 
the Lacq field is also expected to de- 
liver 80,000 tons of propane and 80,000 
tons of butane in 1961. 

Five recompressing stations will 
built along the pipeline to maintain the 


he 
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= | 4 ime OUTSIDE VIEWS Exhaust silencers for the four gas-engine com- 


pressors point skyward in these views of the Chazelles station. Immedi- 
ately below and slightly to the side of each silencer is its intake filter for 


engine air. 


CHAZELLES UNITS Below are the four Ingersoll-Rand KVS 
vas-engine compressors currently on line at the Chazelles recom- 
pressing station. The single-stage compressor cylinders of the KVS 
in the foreground are visible at left with their white manifold 
above them. Another view is at the bottom of the page. 


MAZE OF PIPING This picture shows a portion of 
the heavy piping, flange joints and valving necessary for 
controlling the natural gas as it enters and leaves the 
Chazelles facility. 
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CHAZELLES RECOMPRESSING STATION 


pressure of the Yas as it flows northward, 
one each at Langon, Chazelles, St. Benoit 
Sault, Montlucon Vindecy. As 
a result of a visit to the U. S. March 
1959 by tour officials from Gaz de France, 


du and 


in 
American Loutsiana-type booster sta 
tions were chosen for the French instal. 
lations. All but the Langon one will be 
equipped with Ingersoll-Rand KVS gas 
engine-driven Ihe KVS 
unit is built with its compressor © lin- 
with 
gas-engine cylinders mounted at 


COMIPFessors, 


ders mounted horizontally and its 
b-cycle 
a V-angle. Connecting rods of power 
and COMpressol pistons are connected to 
crankshaft. The only 


tion in operation is the one at Chazel- 


a common Sta- 


les, an installation typical of all five 


to be built. 


Chazelles Station 
Bit 


mcludes four 


currently 
(a filth 
kach engine has 


Chazelles installation 
112-KVS 
to be added shortly). 


units IS 


twelve 151 /,x18-inch cvlinders 
ll! /.x 15-inch 
Minimum operating speed 
350 rpm. 


Such KVS units have two exhaust-driven 


pe wel 


and = four compressor 
cylinders 
is 260 rpm and maximum, 
turbochargers that supercharge combus- 
lor the engine cylinders and 
scavenge exhaust gases. “The American- 
made KVS single-stage machines boost 
the natural gas taken from the pipeline 


at 661-psia pressure to 9607-psia. ‘The 


t11Onl all 


From Lacq 
gas field 


Lhe 2000- 
and 


inlet temperature is 60° F. 
hp units deliver 1442 clm 
full-load gas consumption of 7000 Btu 
per brake horsepower per hour. Shut- 
included 


have a 


down systems have been to 


automatically stop the engines in case 
of lubricating oil pressure drop, cooling 
water overheating, or engine overspeed. 
\s well as fueling 


ge the compressors, nat- 


ural gas operates the generators and 
heats the station. 

Before entering the compressors, the 
gas is put through a King- Tool Scrubber, 
a horizontal unit, 12 feet long and 5 
feet in diameter. In the scrubber are 


two liquid separators and one filter. 
Lhe vas first crosses one liquid separator 
where any liquid “slugs” are removed, 
then passes through the dust filter, and 
finally through the second liquid sepa 
rator. 

Water moving in a closed circuit cools 
the KVS compressors. The 
inder water jackets on each engine need 
O16 re- 
quires 200 gpm and the turbochargers 


power cyl. 


gpm for cooling; oil cooling 


use 44 gpm for air cooling. A main 
manifold collects the water after it has 
taken from the com- 
ponents. [he water then moves through 
two Hudson 
erating in parallel. 
the water returns 
Kach radiator in the system 

1400 gpm trom 160° to 130° F 
ambient temperature at 86° F. 


on heat various 


fan-cooled radiators op- 
After cooling here, 
to the compressors. 
can cool 


with the 


-----> 


To St. Benoit 
du Sault 


CHAZELLES STATION 


Facilities include: 


1 electric power station 

2 vas shutdown station 

3 gas scrubbers 

4 compressor station 

5 gas expansion plant 

6 aftercooler 

7 electric plant 

8 engine generators 

9 water tower 

10 oil storage building 

11 warehouse, shops and 
offices 

12 used oil storage 

13 guard hut 

14 parking area 

15 lodgings 

16 blowdown system 


Starting Air 


















Compressed air required for starting 
the station and for the 
operation and control of the emergency 
system is supplied by two 

[Type 40 reciprocating 
These 2-stage units deliver 


COMLPFessors 


shutdown 
Ingersoll-Rand 


COMMPPFessors. 


80 cim at 250-psig pressure and are 
driven by 30-hp explosion-proof  elec- 
tric motors. Held at 250 psig for start- 
ing the gas engines, the air pressure 1s 


reduced to 100 for the shutdown 


system and for general service. 


psi 

Electric power for the Type 40 com- 
pressors, the water and oil pumps, and 
the after cooler fans ranges from 150 to 
300 kw. 
independent power plant consisting of 


This current is supplied by an 


two electric generator sets driven by 
320-hp gas engines. 
Ihe four additional Gaz de France 


compressor stations will be equipped in 
much the same manner as the Chazelles 
plant, but the KVS compressors for these 
installations are being built in France. 
Early in 1960 three 412-KVS units will 
be installed at St. Benoit du Sault. At 
about the same time three 1000-hp 26- 
KVS units will be on line at Vindecy, 
and eventually Montlucon also will re- 
ceive three such machines, to complete a 
project that should help supply new 
vigor for industrial France. 
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RESISTANCE GOOD Illustrated here is 
water flowing over the neoprene-coated ny- 
lon dam during a test of its automatic defla- 
tion mechanism. 


rebuilding the dams each year, stimu- 
lated an engineering study to develop 
a better water diversion technique. 

Ihe idea of a collapsible dam was 
conceived by Norman M. Imbertson, 
chief engineer of the city’s Water Plant 
Uperating Division. He wanted a per- 
manent barrier that could be easily ad- 
justed to lie flat on the river channel 
during flood stages. His design called 
for a flexible tubular structure that 
could be inflated with water to a pre- 
determined height. As the weight of 
the flooding river waters flowing over 
it increased, it would gradually deflate 
through a siphoning arrangement. 
Then, as the flood waters subsided, the 
dam could be reinflated for normal op- 
eration. 

Because the surging water carries with 
it abrasive sand and rocks, the proposed 
dam had to be fabricated of a tough 
material; and, if Imbertson’'s principle 
was to be completely carried out, the 
material had to be flexible. If the dam 
could not be totally deflated, debris 


would become tangled with it, forming 

ATER has been called industry’s t en an impromptu dam, the consequences of 
most important raw material. i = 

Phere is a plentiful supply of it, but 

unfortunately it is distributed poorly, 

and times of scarcity and plenty are 7 

often grotesquely out of phase with Doesn t 

demand. No longer can we agree with 

that venerable sailor Noah, who, ac- , 

cording to G. kK. Chesterton, + — 


. often said to his wife Collapsible Fabric Dam_{7— 7 | 


When he sat down to dine, | ENG | NEERIN G D RAW | NG 


‘I don’t care where the water goes 






am that Does... 
















































If it doesn’t get into the wine. LOS ANGELES B. [" OF 0 A M IN $ TALLATIO N | 

In the United States, whenever the l | 
problem of water is posed, certain ma- — | 
jor areas immediately come to mind. | 
Southern California is one of these re- ~ 
gions. Seasonally there may not be A! 
enough to go around, or rampaging ae lalate) ! Collapsible Fabric Dam 
streams may threaten to inundate the 7 l 4 i. i 
countryside. For years the Los An- 3 i at { | S dein ates | 
geles Department of Water & Power had an et 12” blow-off line ps " Per saa? ) 

3" 





attempted to alleviate this “feast or : 
famine” by installing temporary wooden ni et 
dams across the Los Angeles River dur- Pol ti 
ing the low-water seasons. ‘hese dams 1z line ! i 
diverted water headed for the ocean into “= rat 
nearby deep-gallery spreading grounds 


where the water filtered through the soil Pa _ | ae — 
| 


diversion structure A 





2-9” 

mer) pete 

— 18" O.D. pipe | it §— oral fe 
ates I 10” 


|e thick wall pa a 





SECTION B-B 

















16° 
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max. elev. 489.648" 
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in self-purification to be pumped from ‘ | 
. . . 9 ° || 
s underground basin to the city’s dis- | : J | | 
7 2 | 12° gate valve max. flow line | 
tribuuon system. Collapsible Fabric Dam & stand pipe on // P elev. 488.93 
The dams were designed so that they 12" blow-off line yyy J t | 
would wash out should flood conditions . /] é 
arise. " ortunately, they won ad ao so t elev. 481.10’ —— Hf ciel 
after the first heavy storm. Consequently, | en - om 
. . . : . / 
during times of plenty, no water was agg 9 se ce 18” O.D. pipe’! i | 
conserved for the leaner seasons. This = elev 483 23'| 
, —_ | 48193 
functional deficiency, plus the cost of SECTION A-A “ 
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INFLATED DAM 


which could be disasterous. Ihe mate 
rial finally selected was a Du Pont nylon 
reinforced with neoprene, the company’s 
and a_ product 


svnthetic rubber 


for 


first 
mechanical 
Streneth 


well-known its excellent 


and weathering characteristics. 


tests cle monstrated that al l-inch wide 
] d ] h f 

Ihe Franklin Institute 

Auto has announced that it has 

Exhaust used chromite catalysts 

Destroyer and carbon monoxide to 


significantly reduce the 
amount of nitrogen oxides, one of the 
main sent 


into the an 


two components ol 
from 


Institute SCICENLIStS used chromites to aid 


smog, 


auotmobile exhausts. 


carbon monoxide already present in the 
to reduce the 
the effluent 
(in some experiments 


auto exhaust amount of 
nitric oxide in 
Ihe reduction 
amounting to 90 percent and more) of 
the oxide, will result, it is felt, 
in greatly lessening the amount of smog 
Yet to be determined are 
whether or the chromic catalysts 
can withstai.d poisoning effects of lead 
and other compounds found in exhaust 
The chromites have one defi- 
advantage in that no auxiliary 
equipment—such as afterburners—is_ re- 
quired to effect a substantial reduction 
in smog-forming properties. Further, 


gas stream. 


nitric 


formed. 


not 


streams. 
nite 


24 


This adjustable structure is shown holding back the precious 
waters of the Los Angeles River. 


than 
abrasion 


strip of it would more 


200) pounds before breaking; 


support 


resistance was yet to be determined. 
began. <A_ 20-foot 
the fabricated 
installed at 


l esting tubular 


section of material was 


and one end of a wooden 


dam along with the appropriate siphon 


the chromites, under certain conditions 
and in the presence of sufficient oxygen, 
can aid the burning of unburned hydro- 
carbons. The latter task, however, might 


require the use of an auxiliary air pump 


to provide the necessary oxygen for 
oxidation. 
x «wk * 
When Steelweld Division 
Math of The R. C. Mahon Co., 
Does tackled the task of fab- 
The Jobs ricating a mammoth 90- 
foot steel header pipe 
and a series of smaller steel wye con- 


nections for Detroit's new water supply 
system, it found the project too large 
for normal layouts or other regular engi- 
neering and production 
Because the giant header pipe (14 feet 
in diameter) as well as the wye branch- 


“roadmaps.” 


ing units were to be connected at an 
angle, and because so many angles and 
involved to manufacture 


curves were 


ing controls. ‘This test dam was al. 
lowed to be subjected to severe storms 
abrasion from. sand, 


This was 1957. 


and consequent 
rocks and other debris. 
[hroughout the stormy winter, the neo- 
prene-nylon fabric withstood its trial by 
abrasion. 

Plans were made for a 
justable dam across the river. A 
150 feet long and 30 feet in circumter- 
made of !/,-inch-thick neo- 
It was fabricated by lap 


full-sized ad- 


tube 


ence Was 
prene-nylon. 
splicing and cementing with a newly 
developed Du Pont neoprene-base ad- 
hesive which air-cures at room tempera- 
The dam then anchored to 
floor of the 
bolts. It 
concrete 


ture, was 
the concrete river channel 


with stainless steel was also 
attached to the vertical 
on each side of the channel, at a height 
of 10 feet. ‘This left a |30-foot-long sec- 
tion of the tube along the river bottom. 

In the spring of 1959, the dam was 
inflated and subjected to a series of 
It passed these and was put into 
regular operation. ‘The Angeles 
Department of Water & Power considers 
the project a success, for the dam, which 
cost $7100 exclusive of installation, an- 
nually about 2000 acre-leet 
of water valued at some $75,000. Such 
savings have drawn the interests of other 
communities with feast-famine 
problems as well as those of flood con 


walls 


tests. 
Los 


will recovet 


similat 


trol agencies. 


the proper configurations in steel for 
accurate assembly, it was impossible to 
lay out the work on paper. The firm's 
cnemeers down and meticulously 
calculated all curves, bends and angles, 


and these raw figures were turned over 


Sat 





to the production department that trans- 
lated them directly into the finished 
The results are shown in 


steel product. 
the accompanying photograph. 


x *« x 
Pirelli, S.P.A., Milan, 
Removable Italy, has introduced an 
Tire automobile tire with a 
Treads removable tread made up 


three wire-reinforced 


of 
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rings. The firm's officials state that the 
tire is superior in shock resistance, trac- 
tion, noise level and ease of steering to 
To date, the tres 
non-U. S. vehicles. 
bare tire carcass 1s 


tires. 
for 
Ihe surface of the 
smooth except for two rings or ridges 
around the circumference that keep the 
The rings are 
while it is 


conventional 
are made only 


tread rings in_ place. 
stretched the tire 
lated so that when it is blown up it is 
practically impossible for them to come 
off. A flat, however, is potentially more 
dangerous than usual; a special valve 
is incorporated into the tire to control 
deflation, thus solving that problem ac 
cording to Pirelli engineers. It is 
pointed out that the same tire can be 
used all year ‘round by changing the 
mud, ete. 
tungsten 


Onto de- 


Snow, 
with 
utilized 


pattern to fit 


rings 


tread 
Further, 
carbide 
without requiring a slow-down on _ nor- 
the with chain- 


spec ial 


inserts can be for ice 


mal roads as 1s case 


equipped vehicles. 
x * * 


Private 
and the 
Department 

Forests have 
this fall in the harvest of 
some 1000 bushels of white spruce seed 
Unlike other conifers, the white 


timber operators 
Alberta (Canada) 
of Lands & 

cooperated 


Seed 
Cone 
Harvest 


CONCS. 
spruce cones open and scatter the seeds 
a week after reaching maturity. 
the often hold 
for years. Because of the 
for gathering 


within 


Pines, on other hand, 


their seeds 
short 
the 


up fon the project. 


interval available 


cones, an elaborate system was set 


Crews of pickers 
logging camp 


locally in 


Indians. settlers and 


workers—were recruited each 
of the white spruce areas. 
Lhe Alberta the 


pickers $3.75 pel bushel for the cones. 


producing 
Forest service paid 
fimber-berth (lease) operators coope 
ated by arranging preseason cutting on 
then Seed were 
chosen by Forest Service personnel, pick 
ing only the largest and healthiest trees. 
felled and the 
branches clea 
ings for easy access by the pickers. ‘The 
harvest the Service 
headquarters and then shipped to the 
Nursery at Oliver for 
seed extraction. ‘The each 
area 1s being kept segregated for use in 


license areas. trees 


Ihese were and limbed 


cone-laden carried to 


was cured at Forest 


Provincial Tree 
seed from 
reforestation projects in the same area 


from which it came. 


x *k * 


helium 
the 


Largest 
ducer in free 
world, the Keyes, 
Okla., plant processes 
70 million cubic feet 


pl Oo 
Government 
Industry 
Cooperation 


of natural gas daily, recovering at least 
92 percent of the helium in the feed. 


This monthly 


amounts to an average 
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production of 30 million cubic feet of 
helium, which is approximately equal to 
the combined output from all the other 
existing helium plants in the United 
States. The Oklahoma facility stands as 
a demonstration of the way government 
and industry can work quickly and efh- 
ciently together, for the extraction plant 
was put on stream in less than 9 months 
alter the contract for its manufacture and 
erection was signed. Fluor Corporation, 
Ltd., built the complete plant under 
prime contract with the U. S. Bureau 
of Mines. Air Products, Inc., supplied 
the principal low-temperature process 
equipment for the 
helium. Three identical crude recover, 
are Each 


recovery of crude 


units operating. processes 





more than 23 million cubic feet of yat- 
ural gas daily by cooling the gas in 
specially designed heat exchangers, and 
each utilizes high-speed turbo expand- 
ers to supply refrigeration. Prior to 
World War I, scientists saw no practical 
use for helium, but since that time, its 
use for lighter-than-air craft and its more 
recent strategic importance in missile 
development and testing and atomic en 
work has caused the demand to 
mushroom. As large as America’s he 
lium reserves are, they are being dis 
sipated rapidly through consumption 
of large quantities of helium-bearing gas 
for fuel and other uses. Last year, pro 
duction of helium was only about 76 


‘The Keves 


ero 
ergy 


percent of demand. new 





INFLATIONARY IDEA 


Photo, United Press International 


The envy of any child, this big balloon inflating in London is no toy, but an 
industrial product with the whopping name of unplasticized polyvinylchloride 


film. 


Manufactured by British Geon Ltd., Devonshire House, Piccadilly, London, 


it can be used in various packaging and for greenhouse insulation. The material 
is produced through a newly developed process of blow extrusion, which forces it 


through a die (bottom) by air pressure. 





will help alleviate this short 


both 


facil ty 


age for commercial and govern 


mcnt use. 


x *«* *® 


\ pressurized machine that 
Spinning twirls solid particles during 
Out The 
Solids 


at a 


che rye al processil 


Tu 
e-force 40) times greater 

than that experienced by 
an astronaut in space flight, was un 
veiled to industry at the twenty-seventh 
Exposition of Chemical Industries in 
New York City last month. \ de 
velopment of the Chemical Machinery 
Division of Baker Perkins Ine Sag 
Mich., the built to re 


a liquid carrie) solids like 


inaw, device 1s 


love from 
those of polyolefins, \ In resins, pen 
cillin, corn starch, titanium, aspirin and 
resin for carpets, by centrifugal 
Before be 
ing placed in operation, materials in 
lO-inch “basket” are 
surizved to 150 psig, and are then sub 
1Q00-¢ they are 


acrvii 
action at a force of L000 g’s. 


the machine's pres 


ected to the force as 
rotated 


x * * 


Caisson disease, better 


Old Aid known as the bends. is one 
With New 


Features 


of the occupational hazards 
ol deep sea divers. It is 
caused by the transforma 
tion of the blood stream’s liquid nitro 
gen into tiny nitrogen gas bubbles dun 
When 
blockage, in 


ing rapid decompression these 


bubbles reach a bend. o1 


thre blood Stream, as at the elbow. spine, 
blood ( ausing 


ol shoulder, thre SLODpS, 


bubble reac hes the 
death 


striken diver to a 


severe pain If oa 


brain or a heart valve, results. 
$y returning a 
to that 
the nitrogen bubble is returned to its 
liquid state, and the pain ceases. Only 
then back, so to 


speak, to the surface 


pres 


sure similar beneath the water. 


can he be brought 
a slow process al 
best. 

\ new cylinder of welded steel is be 
ing used at the Navy shipyard on Tet 
minal Island near Los Angeles, Calif., to 
Although the 


new, this one fea 


save men from the bends. 
chamber idea ts not 
tures two Improvements over standard 
models: lock entrance and 
oxygen masks controlled from the inside. 
Phe patient is placed inside the chamber 
and the air pressure is raised quickly. 
[he masks are used to pour pure oxygen 
Once the recovery is 
satisfactorily underway, the attendant 
can leave through the double air lock 
No longer must he spend the long 
and arduous wait The 
patient begins a decompression period 
that may last as long as 38 hours. Dur 
ing this time, his diet is mostly liquid. 
Near the end of the “ascent,” solid food 
is passed in through an air lock. 


a double an 


into the lungs. 


door. 


with the diver. 
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The Pergammon Insti- 
tute, a nonprofit 
foundation, has made 
available a listing of 
the Russian and satel- 


Soviet 
Orbit 
Publications 


lite scientific papers, books and journals 
that it has translated or that it plans to 
translate. The Institute was founded in 
1957 for the purpose of making available 
to English-speaking scientists, doctors 
and engineers from all countries that are 
the United Nations the re- 


technological and 


members of 
sults of scientific, 
medical research and development. in 
the Soviet Union and other countries in 
the Soviet orbit. ‘The Institute main- 
tains offices in Washington, D. C., New 
York, N.Y. and Oxford, 


and London 


Kngland. Nine U. S. S. R. periodicals 
are now issued in English through the 
Institute, all under the auspices of one 
or another governmental body or. sci- 
Work on compre- 
technical dic. 


ence foundation. 
hensive Russian-English 
tionaries is also under way. Other In- 
include the translation 
of any desired work to English from 
virtually all Slavoni as well 
as Japanese and Chinese, on a cooper 


stitute services 


tongues, 


ative, cost-sharing basis: the critical eval 
uation (with its scientific staff) of any 
such works; the supply of books and 
journals published in the last 20 years 
(usually on microfilm): 
and the supply of copies or translations 


microcards or 


ot Soviet patents. 


suguenet, Gi, Qastic: 


performs literally 
Most of them are 


Compressed — air 
thousands of services. 
rather prosaic but some have been un- 
usual and a few could be classed as odd. 
Following is a selection of applications 


that area little out of the ordinary. 


Lorp FREDERIC Hamilton, British 
diplomat, in his book, The Vanished 
Pomps of Yesterday, described the use of 
compressed air in the early 1880's for 
treating Empress Alexandrovna, the in 
valid wife of Alexander II of Russia. 
[he empress was suffering from an in- 
disease and seldom lett her 
Quarters. All of 
were artificalls 

gen, continually released from pressure 


This relieved the lungs of the 


( urable 
the rooms she lived in 
impregnated with oxy- 


cvlinders. 
sufferer, but 
complained of headaches and attacks of 


those who waited on her 


eiddiness after an hour or two of ex 


posure. 


For USE on diesel-driven ships where 
no steam was available, Sperry Gyroscope 
Company in 1925 developed an all oper- 


ated whistle. Nautical men didn’t like 
the absence of exhaust steam, which per- 
mitted them to check which vessel was 
blowing and also the signal being given. 
lo overcome this Sperry em- 
bodied a smokemaking element. When 
the whistle, of diaphragm type, 
opened some of the smoke-making liquid 
tank 


defect, 
Was 


was drawn from a small below by 
suction and discharged through the 
whistle in a thick white cloud. The 
volume of fog could be varied by turning 
and could be cut off entirely 


was desired to use the whistle 


a cock 
where it 
solely as a warning in darkness or fog. 


I. 1909 an inventor came to the aid of 
doctors who were having difficulty get- 
into the skin-tight) rubber 
eloves they operations. 
Kach glove was suspended in a glass jar 
with an airtight neck. 
By operating a treadle, a partial vacuum 


‘ 
ting long, 


wore during 
fastening at its 


Was produced in the jaar and outside the 
elove. This distended the glove so that 


the hands could be tnserted with ease. 


Wruex AUTOMOBILES were com 
paratively scarce, pneumatic tires were 
inflated to much higher pressures than 
they are now, 80 psi being not unusual. 
\s it known that heated up 
under high-speed driving and that heat 


Was tires 
expanded the air. some motorists feared 


blowouts during hot weather and let 
some of the air out of their tires to avert 
possibility. Lhe manutlacturers 
knew that this practice reduced the sery 


ice life of tires and sought to educate 


tire 


the public to avoid it. 

\s one step in the campaign, the 
Goodyear Tire & Rubber Company con- 
ducted a test on July 24, 1914, which was 
up to then the hottest day ever recorded 
in Akron, Ohio. A “runabout” model 
that was too heavy for the tires which it 
was equipped was selected for the test 
and the tires were inflated to 80 psi. 
\fter some low-speed driving, the ma- 
chine was operated at a faster pace for 
half an hour over wood block pavement 
and then at 40 miles an hour (then con 
sidered speeding) on hot brick pavement. 
The air pressure was then taken and 
showed a rise of only 4 psi. ‘To assure 
the driving public, the findings were ad- 
vertised together with the fact that at the 
tire was tested 


factories an occasional 


at 300 psig as a routine step. 
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Learning How To 
Maintain Plant 


se, 


t 


L b i " b ; ks I yo ® ——— Tt a eae 
ubricating Equipment — i an am 


Is The Subject 
Taught In This— 


yn 


AN 


Traveling 


NITED SEATES STEEL has put a 
traveling classroom into service to 
vive its cmployees theoretical knowledge 
and 
proper maintenance of plant lubricating 


practical job know how in the 


equipment. The trailer is now touring 
the U. S. Steel plants throughout the 
United States. 


| he classroom 1S a 


c 


$5-foot-long mobile 
training unit, equipped with all the com- 
ponents of a centralized lubricating sys 
tem. Built by U. S. Steel's National 
Pube Division, which has the responsi- 
bility of lubrication research’ foi the 
corporation, the unit is mounted on a 
bus chassis so that it can be driven to 
any plant. 

The specially constructed steel vehi- 
cle seats as many as fifteen persons for 


demonstrations. Along both walls are 
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Classroom 


removable panels upon which = are 


mounted operating lubricating system 


components. These can be plugged into 
a built-in 


thentic 


lubrication reservoir for au- 


demonstrations with actual lu- 
bricating materials. Work 
located at each end of the area. 

National Tube fitted the mobile unit 
with every tvpe of lubricating equipment 
S. Steel plants. 
at any facility thus can be given instruc- 
tion on equipment identical to that in 
thei plant. 


benches are 


used by U Employees 


particular 
from 


operation = at 
Demonstrators can convert one 
type of equipment to another simply 
by placi 
mounts. 


The mobile unit carries its own gen 


ig different panels in the wall 


erator and can operate without outside 


power. Where a plant power source is 


convenient, however, the trailer can be 


plugged into it. The classroom is com 
pletely air conditioned and has a heating 
system for use during cold weather. 
It also is equipped with a public address 
system, and carries a movie projector 
and a built-in screen. 

Other companies have been making 
traveling classrooms and 


use of such 


demonstration trucks. Pioneer in the 
pneumatics field was Miller Motor Com 
pany, Flick-Reedy 
Corporation. Others with similar travel. 
ing workshops include Owens-Corning 
Fiberglas Corporation, The Carborun- 


now a division of 


dum Company and Denver Equipment 
Company. All were described in an 
article entitled “Modern Covered Wag 
ons” that appeared in Compressep AIR 
MAGAZINE'S December 1957 issue. 





LTHOUGH the mill illustrated on 
this page has more than 8500 mov- 
ing parts, it is located in one room of 
the Museum, 


Davtona 


recently opened Cuban 
Beach, Fla. Actually, it is a 
scale model that operates electrically. 
The mill took 20 years to make, and was 
completed by its Cuban builder in 1945. 
Fach part is brightly colored for easy 
identification. Watching it in action 
gives an indication of the complexity of 
sugar refining. 

Sugar processing is Cuba's biggest in- 
dustry. In the processing and refining, 
raw cane is put through large rollers that 
press out the juices. The unprocessed 
juice contains a large amount of water 
ind impurities that must be removed. 
It is heated and lime is added as a puri- 
fying agent. After the water has been 
removed, the sugar begins to crystallize. 


Lhe 


heaters. 


crystallization begins in large 


When the syrup reaches a tem- 


perature at which it begins to crystallize, 


CONTRAST The Daytona Beach 


operated mill. Four centuries ago, 
flames. 
stages, using vacuum 


heaters and centrifuges. 


evacuators, 


mu- 
scum also contains a sixteenth century horse- 
sugar 
crystals formed in open kettles over direct 
Now, the process is done in several 
special 


ifp-0-0-0:0 Var boo ES. 
aa Sat 


= 6 zy ws wv a. 
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it is moved to a large vacuum evaporator 
lor better control. 

After the crystallization, a 
syrup remains. 
the 
drical 


molasses 
This 1s separated from 
large centrifuges—cylin- 
fine 


crystals in 
cavities surrounded by a 
screen. As the machine spins, the crys- 
tals are forced against the screen and the 
excess syrup passes through it. 

Ihe crystals raw that 
then washed, reheated and changed in 
color from brown to white by means of 
charcoal or 
It is again 


are sugar are 


such whitening agents as 
animal bone composition. 
passed through evaporators, crystallizers 
and centrifuges. 

Following the the 
model in a clockwise direction, various 
phases of the refining process can be seen 
and compared with the diagram at the 
bottom of the page. At the top, left, are 
the giant crushers that turn the cane 
to juice; next are the heaters that crys- 
tallize the juice; and finally, a view of 
the bagging operation. 
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An Inclined Plane 


HEELS, levers and inclined planes 

are considered by engineers to be 

the basic mechanical tools—the ones 
from which all others are derived. Many 
people would add to the list a fourth—the 
screw thread—but to these suggestions the ex- 
perts point out that the screw is but an in- 
clined plane formed into a helix. The argu- 
ment, of course, is a purely academic one for 
none question the importance of the screw or 
its place in the machine age. 

The single most important use of the screw 
thread is undoubtedly in the growing tech- 
nology of fasteners. Some 200 million of the 
threaded variety are turned out each working 
day—nearly 60 billion a year valued at more 
than $450 million. ‘They range in size from 
those weighing several hundred or even thou- 
sand pounds to some so minute that 3000 tiny 
bolts and their mating nuts weigh but a 
pound. 


Axrcuimenes, in the third century B. C., 
is believed to have been the first to apply the 
principles of the screw. His application was 
the famed snail, a water lift still in use in some 
Near Eastern areas. ‘The practical Romans 
were the first to apply the screw to fastening 
chores and so adeptly did they design that 
little advance was recorded from the days ol 
the Roman Empire until the 1500's. 

Besson, a Frenchman, developed a thread 
cutting machine in 1569. That important 
discovery took 150 years to come into wide- 
spread use. It was the mid-eighteenth century 
that saw the first improvements in Besson’s 
machine, and the turn of the nineteenth be- 
fore Britisher Henry Maudsley built an all- 
metal screw machine. In the early 1840's, 
Joseph Whitworth, also in England, designed 
a thread incorporating what he believed were 
the outstanding features of the literally thou- 
sands of thread forms then in chaotic use. 
His 55-degree pitch thread was sold to English 
manufacturers as standard—a uniformity that 
existed until 1948 when the American (60- 
degree) and British threads were combined 
into the Unified Standard Thread form. 

Standardization and interchangeability have 
been the most important advances in screw 
thread work. Until Maudsley’s day, a bolt 
and its matching nut were kept tied together 
with a piece of cord until used. It was only 
by accident that two nuts could be found that 
would fit the same bolt. In recent years, 
metallurgy has added to screw quality, as have 
the diminution of manufacturing tolerances 
and better designs brought about by greater 
understanding of the complex workings of 
what is basically a simple gadget. 


Av TOMATED so highly today that there 
is a marked price differential between stand- 
ard and special items, the screw fastener in- 
dustry employs about 30,000 production 
workers. With the many hundreds of thou- 
sands of workers being paid to apply fasteners, 
it is apparent that the cost of the screw lies not 
in itself so much as it lies in its application. 
It is a truism that a fastener costing only a 
few cents may have charges of many dollars 
directly attributable to it by the time it is an 
place. 


From the days of the Romans, when a 
fastener was headed by inserting a pin into a 
hole hear the top (the pin also serving as a 
set of wings to tighten the assembly), men 
have puzzled over better ways of applying 
threaded fasteners. It is only in the last 50 
years, however, that great emphasis has been 
put on speedier ways of running nuts, bolts 
and screws. Since the World War I era, com- 
pressed air has played the leading role in these 
developments. 

Henry Ford’s assembly lines saw the first 
widespread use of piston-type pneumatic drills 
converted to nut running. ‘These heavy tools 
gave way in 1928 to nut runners equipped with 
much lighter vane-type motors—a prewar de- 
velopment of the Imperial Pneumatic Tool 
Company that had had to await the advance 
of the plastics industry to come up with a 
suitable vane. In 1934, the Impactool made 
its debut—probably the most important nut- 
running advance of all time. Its powerful 
rotary impacts did the toughest chores without 
strain on the operator. 

Within the last 5 years a method of con- 
trolling Impactool torque has appeared on the 
market. Automatic feeds have been made 
available for portable pneumatic _ tools. 
Equipment that once weighed 10 to 15 pounds 
now weighs less than 5 pounds. Speed, han- 
dling characteristics, serviceability: all are 
greatly advanced over air tools of only a few 
years ago. The degree of skill required for 
use of these tools is also decreasing. 

It is urged that a careful eye be kept on all 
these advances, for it is readily apparent that 
a savings of but a fraction of a cent in the 
cost of running one nut or driving one screw 
can be worth many hundreds of dollars when 
applied to many operations. Indeed, we feel 
that the use of fasteners is one area in which 
opportunities for saving are more widespread, 
and the rewards greater, than almost any 
other field of industrial endeavour. Pneu- 
matic tools, in properly engineered installa- 
tions and with adequate air power, can do 
the job. 
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Removing 
Core 
Wires 


From 
Castings 


R, NIOVAL of reinforcing core wires in 
hollow castings at Forest City Foundries 
Company, Cleveland, Ohio, was a time- 
that required double 
handling of wires stuck in the castings 
for pouring, various 
placed in sand 
‘These wires are 
is poured, 


job 


consuming 


In preparing 
wires are 


sizes ot core 


cores to reintorce them. 
after the 


removed castil 


cy 
IS 


cooled and run through shake-out. At 
the foundry, several men were employed 
to pluck out with 

lo remove wire from one typical 


solely these wires 
pliers. 
casting took longer than | minute. 
Whenever the reinforcing wire is close 
to the surface of the core, the wire tends 
The 


removed by 


to adhere, or burn, to the casting. 
burned wire cannot be 
pliers. 
simply rejected and set aside for salvage. 
\ solution was provided in the form of 
an Ingersoll-Rand Size 5040 air-powered 
Impactool. A %/,-inch tool was fitted 
with a special adapter, and a 3/,,-inch 
slot was cut in the end of an anvil exten- 
sion. As seen in the picture at left, the 
slot in the adapter is placed over the 
exposed end of the core wire. When the 
operator turns on the air tool, the wire 
is wrapped around the adapter and 
pulled from the casting—as seen in the 


In the past, such castings were 


inset photograph. 
Ihe tool is especially useful on the 





































castings that formerly had been put aside 
for salvage because of the burned wires. 
[hese are brittle from heat ex- 
posure: pulling on them—as with pliers 
—causes them to break rather than pull 
free. ‘The action of the I-R Impactool 
winds the wire tight. ‘Then the repeated 
high-frequency impacts vibrate the stub- 
from the wall of the 


wires 


born wire loose 
casting. 

The foundry made 
effectiveness of the air tool’s operation. 
Several castings, which had been re- 
jected because of their burnt wires, were 
the subject. The air tool successfully re- 
moved every wire. A time record was 
kept in handling one size of casting. 
With the former hand and_ pliers 
method, taking out the wires took 70 
seconds. With the Impactool, the same 
job took 30 seconds. As well as this time 
being saved, double handling of castings 
is now eliminated, and worker morale ts 


a study of the 


improved because the job is less tiresome. 


Installing 
Hood 
Hinges 


One OPERATION on the assembly 
line of a large automobile company’s 
East Coast plant is the installation of 
hood hinges. After a hood had been 
painted, two men formerly put on the 
hinges, then lifted the hood from the 
hood line. Next they would hold it on 
the car until the hinges were bolted to 
the brackets. 

The workers were able to stay abreast 
of the speed of the line, but plant en- 
gineers wanted to reduce the time for 
this procedure, because a_ production 
increase in the line was contemplated. 

An air-powered unit was chosen to do 
the job. This was an Ingersoll-Rand 
LC-2 Vac Lift Hoist. A special 4-cup 
mounting was installed to grasp the flat 
expanses of sheet metal. 

With the use of air vacuum, the man- 
power needed has been markedly re- 
duced. One man lifts the hood off the 
hood line with the Vac Lift and places 
it on the car so that hinges can be bolted 
to the brackets. The second man spends 
half his time installing hinges and works 
the other half on another operation. In 
addition to speeding up the work so that 
the future general step-up in produc- 
tion can be met, the Vac Lift has reduced 
labor time by 4 man-hours per shift. 
The plant is operating two shifts per 
day; this produces a saving for the auto 
manufacturer of almost $5000 per year. 
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FLEXFLyTE is a grade of highly im- 
permeable flexible duct that meets the 
severe requirements of MIL-H 8796A 
specifications. It is available in sizes 
from 1/,-inch to 2-inches i.d. ‘The light- 
weight, reinforced fabric duct is intended 
for permanent and semipermanent in- 
Stallations requiring optimum air flow 
eficiency. It can also be used for flow 
of liquids, gases, light solids and chemi- 
cals. Flexflyte is designed primarily for 
low-pressure venting in aircraft, missiles 
and automotive applications. It is also 
recommended for industrial applications 


where extreme temperatures are en- 
countered, or where high impermeability 
of the duct is desirable, as in metal proc- 
essing plants and in chemical engineer- 
ing. ‘The duct’s operating range is from 
minus 65° to plus 300° F; the neoprene- 
coated fiber glass fabric remains fully 
flexible within this range. It does not 


Notes 


support combustion and is flame resist- 
ant. ‘The duct operates with working 
pressures to 40 psig internally, 15 psig ex- 
ternally. It can be installed without el- 
bows for fitting angles to 180 degrees. 
Cuffed ends, sleeves and clamps are avail- 
able for making joints. Reeves 
Brothers, Inc., 1071 Avenue of the Ameri- 
cas, New York 18, N. Y. 


Airmatic Valve, Inc. has published 
a 24-page bulletin, number 91017, de- 
scribing in detail the company’s line of 
air, water and oil cylinders and valve- 
cylinder combinations for today’s auto- 
mation applications. ‘The 2-color bulle- 
tin supplies specifications, ordering in- 
formation, outstanding features of the 
units and their dimensions. Atirmatic 
Valve, Inc., 7317 Associate Avenue, 
Cleveland 9, Ohio. 


T WO GAUGES, Models LRV and LR, 
employ gamma _ radiation to  auto- 
matically measure the specific gravity, 
percent solids, or interface passage of 
liquids in pipes 10 through 16 inches in 
diameter. Both models can be built into 
lines or can be bolted around existing 
piping. None of the gauge parts touch 
the fluid being measured and there are 
no moving parts. Heavy shielding of the 
radioactive gamma source permits gen- 
eral license distribution by the Atomic 
Energy Commission to companies with 
no prior radioisotope experience. Ex- 


plosion-proof design is standard. ‘The 
units operate on the principle that the 
intensity of radiation detected by the 
Ohmart measuring cell is proportional to 
the density of the material flowing in the 
pipe. The cell changes radioactive en- 
ergy to an electrical signal that will con- 


trol valves, pumps, etc. Model LR uses 
electrical zero suppression. Model LRV 
uses a patented Ohmart zero compen- 
sating cell and is highly stable over long 
periods of time. Measurement spans as 
narrow as 0.5 specific gravity units are 
attainable on 16-inch pipes; reportedly, 
precision as great as | percent of scale 
can be furnished. The Ohmart Cor- 
poration, 2236 Bogen Street, Cincinnati 
22, Ohio. 


Srrip-A-TUBE consists of ten tubes of 
flexible plastic, joined together in a com- 
pact tape-like form. ‘The material is 
manufactured for use in low-pressure 
fluid distribution systems, multipressure 
measurement applications, and as har- 
ness in electronic consoles. Its indi- 
vidual tubes can be stripped readily from 
the main body at any point to provide 
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versatility of installation. Strip a-l ube 
is made of clear vinyl compound having 
high I his 


clarity for liquid observation, and sup- 


tensile strength. affords 
plies higher burst strength than in the 


Lhe 


in twelve stock sizes ranging 


previous compound. tubing is 


vailable 


7 


from } to 1 ich i.d. in standard 


. ‘ 
leneths of 100 feet. It 
7 compound, and is also coded in 


1S stocked aS a 


fransiucent colors, each tube a different 


jor. The vinyl used is self extinguish- 
ing and Js Impervious to acids, alkalies, 
orvank solvents and most liquids and 
Developed originally for multi- 


ists 


pressure measurements in aircraft and 
missile wind-tunnel research, the tubing 
is now used in manufacturing plants and 
Jessel Plastics, Division 


Com 


hanvoratories 
ot Lhe 


pany, Kensimeton, Conn 


klectric Storage sattery 


A COMPACT Pressure Guard warns 
breaks in the line of pres 
Orig 


ot leaks or 
surized te lephone cable systems. 
nally developed for the Bell ‘Telephone 
Pressure Guards are said to be 
the 


SVSLCIN, 


widely used throughout country as 


an aid in reducing cable maintenance 


costs and improving customer service. 


fhe small-size l ype [31 was developed 


to achieve more versatility at lower unit 


It 1S suitable for cable, pole oO! wall 


Cost 


mounting. Field adjustment range is 0 


HOMOFLEX 
AIR HOSE 


“FLEXIBLE AS A ROPE” 


e STRONG 
e LIGHT 


to 10 setting ol 


“(+!1/,4) psig. 


with a factory 
Ihe unit has a pressure 
Bellows are 


psig 


response of 4(+!/.,) ounce. 
spring-loaded phosphor bronze for sen 
and stable pressure 
change. Proof pressure 1s 30 psig. Elec 
trie rating is 0.01 ampere at 100 v. de. 
\ 27,000-ohms lI-watt carbon COM posl- 


tion load resistor is series connected with 


sitive response Lo 


a snap action switch having palladium 
lhe Cre losure iS 
aluminum. United Electrv 
Company, 85 School Street, Watertown, 
\lass. 


Contacts. die-cast 


Controls 


Spur ROTOR is the name of 2- and 4- 
way directional control valves, 94 models 
of which are discussed in nine engineer- 
ing data sheets published by Sarasota 
Inc. Complete en- 
design information Is 


Products 
eineering and 
viven regarding the operation and func- 
tion of the valves, called Series 5000, for 
use at 0- to 3000-psig working pressures 


Precision 


monco!l rosive fluids, 
Schematic drawings, 


with hydraulic oils, 
and lubricated ai 

typical circuit applications, flow char- 
acteristics and pertinent dimensions are 
included. ‘The Series 5000 features a low 
turning torque that permits easy valving 
of fluids under high pressures, a high- 
flow capacity with a low pressure drop, 
positive seal for a minimum of internal 


leakage, and a simplified construction for 


long service life with easy maintenance. 
Sarasota Precision Products Inc., 1312 N. 
Lime Avenue, Sarasota, Fla. 


A REGULATOR accurately controls 
remotely , readjusted temperatures in 
heating, air conditioning and industrial 
processes. Called the Series 200 Submas- 
ter Regulator, the device is a pneumati- 
cally operated temperature controller, 
whose control point is reset by a master 
controller or positioning switch. ‘The 
master may be a thermostat, hygrostat, 
pressure regulator, or a manual position- 
ing switch. ‘The 200 has a 
throttling range adjustment of 0 to 35 
percent. Its gas-filled thermal system is 
unaffected by cross ambient bulb and 
It also elimt- 
need for bulb elevation correc- 


Series 


capillary 
nates the 
tion. It 
tion and 
has an 

length, and is said to be one-third smaller 


temper atures. 


is provided with direction ac- 
The unit 
inches in 


reverse adjustment. 
easy-to-read scale 5 
in depth than standard devices of this 
sort. The Powers Regulator Com 
pany, 3434 Oakton Street. Skokie. Il. 


Ax UNUSUAL dual-head spot welder 
with an 11-foot reach is designed for the 
aircraft industry to spot-weld through 
stainless steel sections to military speci- 
Welding are lo- 


fications. electrodes 








IN-LINE 
INSTALLATION 


e KINKLESS 


More 
lighter than any other 
hose for equal 
sure. Lasts longer, pre- 
cision 
diameter, 
cost. 
extra-heavy 
mining. 


Write for Catalog M610. 


LARGE, HI LEVEL 


flexible and 


NO 
REENTRAINMENT 
ENTRAINMENT 
HUGS WALL 
FLOWS TO 
BOTTOM DRAIN 


built, uniform 
lower end 
Made also in 
type for AUTOMATIC 
DRAINAGE WITH 
WRIGHT-AUSTIN 
FLOAT OR 
BUCKET TRAPS 


WRITE FOR 


Engineered Rubber Products . . More Use Per Dollar 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 


—> 


OUTLET CHAMBER 


NE W T TYPE SEPARATOR 


IMPROVED CYCLONE DESIGN 


ASSURES MAXIMUM 
ENTRAINMENT SEPARATION 


—@— SCREWED OR 
FLANGED ENDS 


Hi SPEED ENTRY— 
MAX. CENTRIFUGAL 
ACTION 


CLEAN DESIGN 
PRODUCES MIN. 
PRESSURE LOSS 


AVAILABLE IN 
SIZES TO 8” 
PRESSURES 

TO 1,000 P.S.I. 


AVAILABLE IN 
SEMI OR CARBON 
STEEL 


BULLETIN 810-A 


WRIGHT-AUSTIN COMPANY 


3245 WIGHT STREET 


DETROIT 7, MICH. 
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cated at the extreme tip of the long, 
box-section arms, which may be set to 
operate in either the horizontal or verti- 
cal plane at constant height. In the 
model pictured, they are set for a */,-inch 
stroke and a ‘/,inch operating clearance. 
Pressure at the electrodes is 1200-1500 
psig, obtained through the manufac- 
turer’s air-hydraulic boosters. Prect- 
son Welder and Flexopress Corporation, 
Cincinnati, Ohio. 


Air DRIERS are being marketed by 
Desomatic Products Inc., for use with 
pneumatically operated control systems 
where air is used in the I- to 25-scfm 
range, at pressures of 100 psig, and inlet 
temperatures of 90° to 100° F. ‘These 
units are small and inexpensive and are 
available in two sizes. ‘They are auto- 
matic and use a small amount of heat 
for reactivation. All components are 
simple; there are only two moving parts 

a timer and a solenoid 4-way valve. ‘The 
desiccant towers are of the throw-away 
variety and are easily replaced by break- 
ing the couplings, loosening a screw and 











"Find out who he is, and if he comes 
in late again fire him.” 
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‘RED SEAL RUGGEDNESS 
AND 
RIGHTNESS OF DESIGN 


are helping to build product acceptance 
for leading builders of 


SPECIALIZED EQUIPMENT 


Ingersoll-Rand compressor operating paving breaker. 
Power: Continental. 


In design, in materials, and in lasting performance, Continental 
Red Seal engines give you the benefit of 57 years’ aggressive engi- 
neering. Traditional Red Seal ruggedness finds its natural reflection 
in rock-bottom upkeep costs. You find Continental-powered equip- 
ment on the job—wherever there's a job to be done—in excavating, 
ditching, concrete ripping, railway building and maintenance, 
and all phases of road construction. Every 

Continental Red Seal is not only built for the 

job, but backed by parts and service tacilities 

the world over. 


6 EAST 45TH ST., NEW YORK 17, NEW YORK e 3817 S. SANTA FE AVE., LOS ANGELES 58, CALIF. 
6218 CEDAR SPRINGS ROAD, DALLAS 35, TEXAS « 1252 OAKLEIGH DR., EAST POINT (ATLANTA) GA. 
ST. THOMAS, ONTARIO 








pulling out plug-in heaters. Ilie units 
assure clean, dry air at dew points re- 
ported as low as minus 60° F. Bulletin 
R-36 describes the line and is available 
without charge. Desomatic Products 
Inc., 1109 W. Broad Street, Falls Church, 


Va 


Pr: U-HYDRO low-torque ball valves, 
operating to 10,000 psig, may be fur- 
nished with pneumatic, hydraulic, ele 
tric or manual actuators. The pressure- 
operated unit shown weighs 1!/, pounds 
and measures 2!/, x 41/, x 5-inches over- 
all, and has an equivalent orifice of 3/, 
inch. Models are reported available for 








handling helium, liquid oxygen, red 
fuming nitric acid, hydrogen peroxide as 
well as the normal fluids used in power 





FOR OIL-FREE 
FILTRATION 








“DA” Dry-Type 


Gives better than 98% 
efficiency on 2-micron mean 
diameter particles and 
100% filtration on 5-microns 
or larger. Suitable for in- 
stallations where — oil-free 
air is required; extremely 
high degree of filtration is 
required; where air velocity 
varies from one period to 
another; where dirt con- 
centration is relatively low. 
Can be sized to meet any 
pressure drop requirement, 


Ask for Bulletin DA-1056, 


The Filter Engineers 


Dept. CA-1 


Cleveland 28, Ohio 


Subsidiary of ROCKWELL-STANDARD Corporation 
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and propulsion equipment. All feature 
zero leakage proved dependable in serv- 
ice. Pneu-Hydro Valve Corporation, 
52 Horse Hill Road, Cedar Knolls, N. ]. 


A SIMPLE, economical way to prevent 
metal corrosion is the subject of an 8- 
page, 2-color catalog. ‘ihe publication's 
subject is CRC 3-36, a liquid useful in 
both metal manufacturing and metal 
maintenance. It reportedly prevents cor- 
rosion of iron, steel, aluminum, copper, 
brass, magnesium and other commonly 
used metals. It checks corrosive deteri- 
oration of bare, plated or painted metal 
surfaces; it maintains tools, instruments, 
dies, fixtures, jigs and precision-machined 
surfaces. The liquid is said to have 
great penetrating power and is particu- 
larly effective in loosening, turning or 
sliding parts “frozen” by corrosion. ‘The 
folder explains how the material works, 
how it is applied, its duration of effec- 
tiveness and gives details of its physical 
specifications. Several typical applica- 
tions are included. Corrosion Reac- 
tion Consultants, Inc., 116 Chestnut 
Street, Philadelphia 6, Pa. 


PxrruMATIC control of the speed of 
gas and air turbine motors, starters, com- 
pressors, and shaft power units, is pos- 
sible with this flexure speed sensor (be- 
low). Installed in the output shaft of 





the power units, the control gives a pneu- 
matic signal as a function of centrifugal 
force predetermined at any given rpm. 
Unlike conventional governors or speed 
sensors, there are no flyweights or hinge 
points to induce friction. It has zero 
calibration shift, virtually no hysteresis, 
and its simplicity of design makes it 
sturdy and reliable. The Garrett Cor- 
poration, AiResearch Manufacturing Di- 
vision, 402 S. Thirty-sixth Street, Phoe- 
nix, Ariz. 


Marertar intake valves for all types 
of high-vacuum pneumatic-system appli- 
cations wherein dry, free-flowing, pow- 
dery or granular materials are removed 
or transported from hoppers, bins and 
dust collectors, are designed to provide 
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thorough mixing of air and material, 
thereby assuring smooth, nonclogging 
flow. Suitable for use on 2- through 6- 
inch pipe lines, the units are equipped 
with standard 8-inch flanged connections 
for simple and_ rapid installations. 
While the air is flowing, the rate of 
material intake can be adjusted. A sep- 
arate air inlet prevents connected equip- 
ment from exposure to full suction of 
the vacuum system. U. S. Hoffman 
Machinery Corporation, Air Appliance 
Division, Department EM, 103 Fourth 
Avenue, New York 3, N. Y. 


LusricaTors having individual ad- 
justment of the wheel nozzle and wheel 
manifold are built for lubricating trol- 
leys and chains by spraying. The unit, 
called the 110 Series Automatic Con- 
veyor Lubricator, is especially effective 
where conveyors pass through kilns or 
ovens with resultant breaking down of 
lubricant, or where they pass through 
washers that cause corrosion of bearings 
and link pins. Its 2-gallon reservoir is 
cast aluminum of sufhicient strength to 
handle air line pressures to 125 psig with 
a substantial safety factor. Mounted on 
the reservoir is an airline regulator, 
lubricator, and heavy-duty valve that is 
actuated by the steel tripping mecha- 
nism. The manifold is steel and has 
adjustable nozzles. Operation of the 
unit is entirely automatic. As each pair 
of trolley wheels passes the lubricator 
they trip the trigger; this automatically 
releases jets of oil-fogged air directly into 
the wheel bearings and upon the chain 
link pins. The conveyor supplies energy 
for actuating the lubricator. Pressure, 
volume of lubricant and direction of the 
oil-fog may be adjusted quickly and 
easily. ‘The units can be furnished with 
a solenoid valve so that air is shut off 
automatically, regardless of the position 
where the conveyor stops. In the photo- 
graph, (1) is the 2-gallon reservoir; (2) 
regulator and lubricator; (3) tripping 
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EASIEST WAY TO es ee oe 
MAKE ENDS MEET | OF Reducing Piping 


Let the Victaulic Method save you money on piping costs. 
Whatever piping material you choose, Victaulic can join 
it and provide fittings. You save in material cost, in in- 
stallation time, and in reduced piping maintenance cost. 


CUT COST 


WITH OVER 1100 VICTAULIC ITEMS 
FO® BETTER AND EASIER PIPING 
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Rigid Couplings 


o 


Standard Couplings 


qO 


= A) 












Roust-A-Bout Couplings Snap-Joint Couplings Plainlock Couplings 


Ptr ; 


Malleable Iron Fittings 





Aluminum Fittings 


& 


Cast Iron Fittings 


a 


Vic-Easy Tools. 


Stainless Steel Fittings 





PVC Lined Fittings 


Ve 


Plastic Fittings 





Vic-Groover Tools 


Plainlock Fittings 











For complete information on any Victaulic product, write: 


VICTAULIC 


COMPANY OF AMERICA 
Dept. 64-1, P.O. Box 509, Elizabeth, N. J. 
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Plug Valves 
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| arm-triggered by trolley wheel; (4) steel 

‘ manifold: and (5), spray nozzles. 
CE Yor J. N. Fauver Company, Inc., 51 W. Han- 

cock, Detroit, Mich. 

a | A 31/,-INCH diameter variable pitch 
vee-belt pulley has a micrometer adjust- 
[) RO K | ment to set the pitch to achieve the rpm 
| required on the driven pulley. The unit 
| can be used with 3/,-, 1/,-, and 5/,-inch 


top-width V-belts. Because each halt of 





the pulley is directly fastened to the 





motor shaft, parallel or angular misalign- 





ment between halves is said to be elim- 
inated. Adjustment is made by turning 
a socket cap screw on the end of the hub 
after loosening one half of the variable 

Yellow Cover from the shaft. The adjusting half 
moves parallel to the shaft. Once a set- 

° ° | ting is reached, the fastening set screw is 

Black Spiral Stripe tightened thereby securing the variable 
half to the shaft. This method of adyust- 

| ment is said to be more positive than in 
| conventional variable pulleys, and the 


“HARDROK"” Wire Braid AIR HOSE iS being more and | pulley reported|y runs truer and always 


, , , in perfect balance. Also, better con 
more widely used as its reputation for unequalled per- centricity between groove and bore is 
formance grows. You'll find it coupled to drills, jumbos and nt he ates (a max of C850 

| inch total indicator reading). IL his 

other heavy-duty gir equipment on the toughest, roughest | causes the belt to run with minimum 
. ’ . . . . . ibration. The it is available in ! 

jobs. There’s no mistaking its yellow cover with black spiral neg oe nani coniaaiaa nie tay MES, 

| to 5/.-inch bore sizes. Fann Corpora 

stripe .. . sure sign of longer service life and lower hose costs. | tion, Congress Drives Division, 3750 E. 


Outer Drive, Detroit 34, Mich. 
“Hardrok” specifications include oilproof Synplastic® tube; 


horizontally braided steel wire carcass; tough, wear- Ax Emergency Oxygen Resuscitator 
| can be attached to any type or size ox- 
ygen supply tank without the use of a 


resistant rubber cover; ¥2" to 3" sizes; maximum lengths | 


of 50 feet. 


"If it’s GOODALL, it MUST be Good!”’ 


Contact Our Nearest Branch for Details and Prices 





HOSE + BELTING - FOOTWEAR + CLOTHING 


Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. wrench. Oxy-Quik is a portable unit 
IN CANADA: GOODALL RUBBER CO. OF CANADA LTD., TORONTO. weighing only 2!/, pounds. It includes 
a face mask, a rebreathing bag to pre- 


Standard of Quality—Since 1870 
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vent oxygen waste, two oxygen cylinders 
(one as spare), a medical carrying case, 
and an automatic pressure-reducing regu- 
lator and guage of the type normally 
found on more expensive units. The 
pressure gauge permits accurate control 
of oxygen flow at approximately 6 liters 
a minute throughout the 12-minute ca- 
pacity of the tank. Adaptors are avail- 
able for refilling or use of the Oxy-Quik 
emergency unit directly from 1-, 2-, or 
18-hour commercial cylinders. The in- 
halator is ideal for supplying oxygen in 
cases of heart failure, drowning, stroke, 
shock, coma, asthma attacks, migraine 
headaches, exhaustion, fatigue, and other 
conditions. General Scientific Equip- 
ment Company, Limekiln Pike & Wil- 
liams Avenue, Philadelphia 50, Pa. 


Turee marking devices have been de- 
veloped to indelibly write on all surfaces. 
The items are designated Models No. 
133, 127 and 126 Giant Magic Markers. 
No. 133 writes on all difhcult surfaces 
including rough lumber, abrasive metals, 
machinery, wiring, wall materials, fiber 
boards and natural and synthetic com- 


positions. It has a stainless steel ball- 
type head on an unbreakable and _ re- 
fillable squeeze-bottle container. It 
writes with a heavy opaque ink; white, 
vellow and black are available. No. 127 
vrites on clean, smooth, nonporous sur- 
faces having light or dark backgrounds. 
It is useful on metal, glass and other ma- 














“The little one thinks up questions for 
the big one to answer.” 
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From 4 hp 
to 75 hp 


to solve your 
pumping problems 


Ingersoll-Rand MOTORR PUMP 


WHEN YOUR IMPORTANT PRODUCTION 
depends on proven pumping power, you need the 
efficiency and reliability of I-R Motorpumps! Low 


maintenance and minimum down-time mean cost- 


cutting operation that continues to pay off year 
after year. 

I-R Motorpumps are always available in the widest 
range of types and sizes for every type of installa- 
tion. Capacities from 5 to 2800 gallons per minute; 
heads to 650 feet. 

Compact Motorpumps are easy to install. They 
operate in any position, save valuable floor space. 
W rite today for specifications and performance data. 


Ingersoll- -Rand 


9-827 11 Broadway, New York 4, N. Y. 





terials that require indelible, weather- 
proof, sun-resistant and abrasion-proof 
characteristics. A head of thin felt is 
sheathed with nylon; the body is alumi- 
num. No. 126 is a large industrial-size 
version. Available with inks in twelve 
waterproof colors, it has widespread use 
for marking porous or nonporous sur- 
faces in shipping, assembly, receiving and 
such departments. It has a replaceable, 
heavy-duty head, and a _ lightweight 
aluminum body. Speedry Chemical 
Products, Inc., P. O. Box 97, Richmond 
Hill, Jamaica 18, N. Y. 





OPEN DRIP PROOF 
OLD FRAME. 











FLEXIBLE covers are made of a tough, 
transparent silicone, called Rubrglas, 
. i that has an elongation of 500 percent. 
THE Open Drip Proof NEMA Rerate Motor occupies less space— | TI oniatiad "5 ded j ' ible 
weighs 12 to 15% less than the Open Drip Proof Motor in the old | me material 1s molded Into exible 
frame. This is no case of “Riding horse versus draft horse’’—both | windows, lenses or transparent bellows 


motors have equal stamina. Some prefer the old frames, especially to cover switches, conirol panels and 
where space is no factor. Brook warehouses coast-to-coast carry other moving parts Rubrglas with- 
both types in stock. You can’t find a better motor at any price, yet ze nd yar m IN? 
Brook Motors cost substantially less, because of volume production, | stands temperatures ranging from 500 


OPEN DRIP PROOF 
NEMA RERATE. 









modern techniques, world-wide distribution and a realistic pricing - to minus 160°F and is resistant to acids, 
policy. Brook Motors available from 1 to 600 H.P. All standard en- | ovone and sunlight. It has a shelf life 
closures. Write for literature and name of your Brook Dealer. of more than 25 years, according to the 


manufacturer. Using covers made of the 
silicone, visual inspections and mechani- 
cal adjustments can be made on hot or 
cold mechanical and electrical devices 
without removing the cover. One ex- 
'| ample of the device is an immersion- 
| proof Rubrglas seal designed for a 
| circuit breaker; the breaker is_ reset 
| through the transparent seal. A. P. M. 
Corporation, 252 Hawthorne Avenue, 
Yonkers, N.Y. 


SINCE 1904 


world's most respected motor 


BROOK MOTOR CORPORATION 


3302-04 W. PETERSON AVE., CHICAGO 45, ILL, 


In Canada: Brook Electric Motors of Canada Ltd., 
250 University Ave., Toronto, Ont. 










See Bek © Benen, | 





How to get 


drier or cooler 
AIR or GASES 


at low cost 


NIAGARA AERO AFTER COOLER 
cools a compressed gas, or air, below 
the temperature of the surrounding 
atmosphere, thus preventing the 
condensation of moisture in your 
lines. The gas will contain only half 
of the moisture left in it by conven- 
tional methods. Even drier gas can 
be produced if you require it. 

In working with controlled at- 
mos)eres of inert gases to prevent 
undesired reactions, this dryness of If you use compressed air to 
the gas at low cost is a great ad- operate instruments or pneumatic 
vactage. The cost of the Niagara equipment you will get better re- 
method is low because it usesevap- sults by using the Niagara Aero 
orative cooling, saving 95% of the After Cooler. 
cost of cooling water (and its pip- Write for Bulletin 130, or ask | 
ing and pumping). This direct sav- nearest Niagara Engineer if you | 
ing of cost pays for the Niagara _ have a problem involving the in- | 
cooler in less than two years. dustrial use of air. | 


Ax internally ported air system is in- 
corporated in a pneumatic timer to make 
it suited for applications in dusty or 
dirty atmospheres. Since no external air 
is used, foreign matter can’t get into the 





system to interfere with timing accuracy. 
The timer, available for both ac and dc 
operation, has a timing range that is ad- 
justable from 0.2 second to | minute. 


N ‘ A ‘ A R A B L O W E R Cc © M Pp A N 4 Bulletin 9050-9 describes the unit. 


Dept. CA-1, 405 Lexington Ave., New York 17, N. Y. | Square D Company, 4041 N. Richards 
Niagara District Engineers in Principal Cities of U.S. and Canada | Street, Milwaukee 12, Wis. 
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Books and Films 


Industrial Instrument Servicing Hand- 
book (published by McGraw-Hill, 327 
W. Forty-first Street, New York, N. Y.) is 
a comprehensive and detailed treatment 
of engineering data and methods for 
servicing modern industrial process 
measuring and control instruments. 
Written by Grady C. Carroll, chief in- 
strument engineer of the Energy Dvi- 
vision of Olin Mathieson Chemical 
Corporation, it brings engineers and 
technicians the design principles, plus 
service and maintenance procedures, 
needed regularly in the shop or field. 
More than 50 types of instruments and 
controls manufactured by more than 40 
companies are detailed, and additional 
information is provided for organizing 
an instrument maintenance department 
and selecting its personnel. Nearly 400 
photographs, circuit diagrams and other 
illustrations clarify important points, 


and organization charts and scheduling 
systems for preventive maintenance as 
well as trouble-shooting charts are in- 
cluded to help locate faulty components 
without an analysis of pneumatic and 
electrical circuits. 848 pages. Cost $16. 


Communication for Safety is the title of 
a series of four training films released by 
the National Safety Council. The series 
is said to be a realistic solution to the 
ever-present problem of communication. 
It depicts a plan to encourage supervisors 
and foremen to communicate—for 
safety’s sake. ‘The films present every- 
day supervisor-worker situations plus a 
combination of live-action photography 
and animation to achieve their effects. 
Available either individually or in the 
series of four, the pictures come in two 
sizes: 16-mm sound motion picture and 
35-mm sound slide film. Further infor- 
mation on the series may be obtained 
from the National Safety Council, 425 N. 
Michigan Avenue, Chicago 11, IIl. 





Visra SCREW Hopper Activators are 
devices that feature separate mechanical 
vibrating and pneumatic mechanisms. 
They are universally applicable to any 
size hopper containing any type of dry 
material, reportedly guaranteeing reli- 
able flow. ‘They hold particular signifi- 
cance in assuring maximum efficiency in 
closed-loop processing operations where 
bridged hoppers can tie up an entire pro- 
duction system because of lack of mater- 
ial flow. ‘The principle of the new de- 
vice, introduced at the Chemical Show in 
New York City last month, is to disturb 
materials by imparting vibrations di- 
rectly into the mass of the materials 
rather than through the structures in 
which they are Thus can be 
guaranteed accurate metering of feeders 
by providing them with a continuous 
and reliable flow from storage. 


stored. 
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A Hopper Activator consists of a vi- 
brating shaft with attached spiders or vi- 
brating arms. ‘This is centered vertically 
from the base to the top of the hopper. 
When stored materials do not respond to 
the vibrations imparted throughout 
them, the pneumatic aspect of the system 
takes over. The entire vibrating assem- 
bly is mounted on an air cylinder, which 
when activated, causes the assembly ‘o 
move up and down slowly through the 
material. ‘The stroke is approximately | 
foot, according to the size of the hopper 
and the material it contains. The com- 
bination of vibration and slow vertical 
movement is similar to driving a pile 
slowly with vibrations. Specification and 
mechanical information about the activa- 
tors are available from the manufacturer. 
Vibra Screw Feeders, Inc., 156 Huron 
Avenue, Clifton, N. J. 
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AIR HAMMER COUPLING 


The washerless coupling for all heavy-duty 
air hose connections to hand drills, wagon 
drills, drifters, jumbos. Famous for strength, 
durability and efficiency. Quickly connected 
and disconnected, with no lost or worn-out 
washers to replace. Compact and Heavy 
Types. 

“BOSS” Air Hammer Coupling—same as 
above except Washer Type. 

For lighter services—''GJ-Dixon” and 
“Dixon” Air Hammer Couplings. 


“BOSS” 
Self-Honing 
AIR VALVES 


Used for the efficient con- 
trol of air on compressors, 
manifolds, headers, sump 
pumps, etc. Strong, dur- 
able, compact. Self-adjust- Bronze plug avtomat- 
‘ : : full ically hones to perfect 
ing, quick-opening, fu seal against harder 
flow. Male or female |.P.T. metal of valve body. 


Stocked by Manufacturers and Distributors 
of Industrial Rubber Products 


DIXON 
Vadue & Coupling Co. 


GENERAL OFFICES & FACTORY—PHILADELPHIA 22, PA 
BRANCHES—CHICAGO - BIRMINGHAM - LOS ANGELES - HOUSTON 
DIXON VALVE & COUPLING CO.,LTD. TORONTO Associate Companies 


Oe ee) Me a eR ee 























, 7 
7 


New Westinghouse “/AV/M/S“U/ motor 
Stops motor failure caused by excess heat 


At last, positive protection against motor overheating with this unique 
Westinghouse motor development. Smaller than an aspirin, 

the heart of the Guardistor* motor is a PTC} Thermistor embedded 

in the motor windings to sense temperature rise immediately. 


With normal motor temperatures, the thermistor has 
low resistance which remains nearly constant up to a 
predetermined critical temperature. At this temperature, 
a 100 to 1 or more increase in resistance occurs 

for a small increase in temperature. The resistance 

stops current flow activating a control designed 

to “WARN” or “STOP” a motor failure. 


The Guardistor motor and associated control 
integrates all heat-causing factors of load, 
ambient, and power supply right in the 
motor windings to give you complete 
protection against motor burn-out. 

*'Trade-Mark 


tPositive ‘Temperature Coefficient 


J-22155-R 


you CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE LUCILLE BALL-DES! ARNAZ Si 
CBS TV ALTERNATE FRIDAYS 





NEW CENTRIFUGAL COMPRESSOR 


e approaches ideal isothermal design — 





e cuts power cost for large volumes of 100-psi air 


DESIGNED TO DELIVER up to 35,000 
cfm at pressures to approximately 
125 psi, Ingersoll-Rand’s radically 
new CVM _ compressor provides 
more air per horsepower than con- 
ventional centrifugal compressors, 
offering substantial savings 1n oper- 
ating costs where large volumes of 


air are needed. 


Interstage Cooling drastically 
reduces horsepower requirements 


Four efficient interstage coolers, 
built into the base of the machine, 
remove the heat of compression, re- 


sulting in a design that approaches 


the ideal condition of isothermal 
operation. Hence the ratio of horse- 
power to capacity is substantially 
reduced, more closely approaching 
the power requirements of recipro- 
cating air compressors than has 
been possible with centrifugals in 
the past. 


f ) {{ )) 
ii O) ’ } \ 
A hy 


fe 


Drawing of CVM compressor with top 
half cut away, showing air flow through 
compressor stages and base-mounted 
intercoolers 


Ethciency is also increased by the 
use of three separate casing sec- 
tions, each proportioned to the vol- 
umes of air handled in that section. 
Maximum amount of work is ac- 
complished in the first stage, where 
the axial-inlet impeller and large 
casing result in most efficient com- 
pression. Smooth, carefully con- 
toured passages in the base along 
with matching casing nozzle con- 
nections mean lower pressure drop 
between stages. 


COMPRESSORS + GAS & DIESEL ENGINES 
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Electric-driven CVM compressor from discharge side, with intake at left and discharge at 
right. Unit shown is equipped with adjustable inlet guide vanes to compensate for wide 


variations of inlet air density. 


Integral “Unitized” Construction 
simplifies foundations and piping 


Compressor and intercoolers are 
designed as a compact unit that re- 
quires less floor space and smaller 
foundations than other types of 
compressors of equivalent pressure 
and capacity. As all interstage and 
cooler connections are integral with 
the base, the only air connections 
required at installation are the in- 
take and discharge piping. All wa- 
ter connections to the coolers are on 
one side of the base, permitting 
simple piping and leaving the other 
side clear for cooler inspection and 
maintenance. 


Intercoolers Can Be Cleaned 
without compressor shutdown 


Intercoolers have straight finned 
tubes that can be cleaned on the 
water side by rodding or brushing 
while the machine is in operation. 
Tube bundles can be easily removed 
during shutdown for inspection or 
maintenance when required. All in- 
tercooler tube bundles are exact 
duplicates. 


Maintenance costs are also re- 
duced by the sectionalized casing 
design, aS any section can be re- 
moved from the compressor for 
maintenance under machine shop 
conditions. Shaft bearings § are 
spherically seated and easily acces- 
sible through horizontally split 
housings. Two coupled rotor assem- 
blies, each supported on its own 
bearings, permit the use of short 
shafts which operate below first 
critical speed. 


Detailed view of intercooler base with one 
of the tube bundles pulled out to show 
construction and ease of access. 


Ask your Ingersoll-Rand engi- 
neer for complete information on 
the space-saving, cost-saving CVM 
compressor. Or send for a copy of 
Bulletin 8298. 


| Ingersoll-Rand 


2-989 


11 Broadway, New York 4, N. Y. 
PUMPS «+ AIR & ELECTRIC TOOLS + CONDENSERS + VACUUM EQUIPMENT + ROCK DRILLS 
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COPPUS BLUE RIBBON PRODUCTS 


RQ 


igi td 


STAMINA 


dimension of a Coppus Turbine. . 


You can literally see stamina in every 
. rugged reliability 
that assures you stable, positive performance. It truly 
“‘wins’”’ the Blue Ribbon with which it is marked .. . 
through advanced design, top quality materials, and 
thorough testing. With Coppus you’re always certain 
of Blue Ribbon features such as these 


. . totally enclosed, inde- 

easily replaceable 
packing and bearings . multiple steam nozzle control 
... brake rim for added safety . . . wide bucket “‘ L”’ type 
wheel (optional) for minimum water rate. 


A totally enclosed governor . 
pendently operated safety trip 





Coppus Steam Turbine with Built-in Speed Reducer 


Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. Sizes from 
1 HP to 250 HP. All Coppus Products carry the same 
Blue Ribbon assurance of reliable performance. For 
further facts on turbines, send for new Catalog 200. 
Coppus ENGINEERING CORPORATION, 201 Park Ave., 
Worcester, Mass. Sales Offices in Thomas’ Register. 


’ STEAM TURBINES 

























TOOL-OM-ETER 
The Pulsation Compensated 


AIR METER 


4 Ranges Covering From 
4 to 450 CFM 





al 





egg @ SIMPLE AND PRACTICAL 
OPERATION 

o @ RELIABLE AND DURABLE 

rr J @ PORTABLE FOR FIELD TESTING 

@ ACCURACY BETTER THAN 997, 


New Jersey Air Meters are accepted everywhere as the most 
practical, reliable and accurate method of air measurement. 
With the aid of these meters, you can intelligently select the 
most suitable equipment for your service, maintain this equip- 
ment in effective operating condition, make repairs and adjust- 
ments when needed, locate leaks and losses, and scrap the “air 
eaters'’ when they become obsolete or worn beyond repair. 








These meters show directly on a scale, in cubic feet of free 
air per minute, the flow of air in a pipe or hose. They measure 
the air consumption of any pneumatic tool, rock drill, air 
motor, sand blast, air lift, or other application of compressed 
air. They permit the control of air flow to any operation or 
process at the rate that gives the most effective production 
and highest air economy. 
FOR THE COMPLETE STORY, WRITE FOR BULLETi™ A-8 


NEW JERSEY METER CO., INC. 
350 Leland Avenue e Plainfield, New Jersey 





















SQUARE D 










EASY TO USE. 


e Dual-voltage coils 
simplify stocking and 
installation 


e Minimum of moving 
parts reduces wear 


e Condensation is 
blown into atmosphere 
—coil and other parts 
stay dry 

e Operates at pressures 
up to 250 P.S.I. 


e Available with 2-way, 
3-way or slow-bleed 
valves for AC or DC op- 
eration 


Write FOR DETAILS. Square D Company, 
4041 North Richards Street, Milwaukee 12, Wis. 


SQUARE J) COMPANY 





wherever electricity is distributed and controlled 


AFRASBNACBEASASAT 


fjagnetic Unloaders 
ARE DEPENDABLE, 
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SHORT-PERIOD DELAY ELECTRIC BLASTING CAPS 


Pioneering in explosives techniques and the development of improved 
materials have long been Hercules’ aims. Hercules now offers an extended 
series of No Vent Short-Period Delay Electric Blasting Caps. They are 
manufactured to furnish twenty-seven closely timed delay intervals within 
a period of approximately 2,950 milliseconds. 

To help acquaint you with this extended series, Hercules has prepared a 
20-page booklet describing the characteristies of the caps, indicated uses, 
and recommended procedures. If you don't already have a copy of this 
valuable guide, you ll want to ask your Hercules representative for one. 
At the same time. he'll be glad to tell vou more about how Hercules 


Blasting Caps can best meet your specific requirements. 


Explosives Department 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 
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Ingersoll-Rand Drilling Team Speeds Work on 


MILLION-YARD ROAD CUT 


Where this high-speed I-R drilling team is now at 
work, a mountain of rock will make way for a new 
high-speed highway—on Route 29 between Nesque- 
honing and Hazelton, Pa. This 21/2 mile cut requires 
removal of a million cubic yards — 40% of it hard rock. 

To assure top efficiency and minimize the possi- 
bility of delays, the contractor, J. H. Beers Con- 
struction Co., put the following Ingersoll-Rand equip- 
ment on the job: 

Three CRAWL-IR drills 

Four 600-cfm Gyro-Flo compressors 

One 125-cfm Gyro-Flo compressor 

One Hydra-Boom Drilling Rig with two drill 

mountings and a 900-cfm Gyro-Flo compressor 


Ingersoll-Rand 








CRAWL I-R Drills and 
Gyro-Flo Compressors cut 
cost of rock removal on 

Pennsylvania highway job 


I-R Carset bits and carburized drill steels are used 
on all drills. 

The CRAWL-IRs, drilling 312 holes 24 to 26 feet 
deep, are averaging between 400 and 450 feet per 
shift in hard sandstone. The Hydra-Boom rig is drill- 
ing 312 holes 26 feet deep at 804 feet per shift. 

These completely mechanized, self-propelled blast 
hole rigs convert setup time into drilling time. And 
the Gyro-Flo rotary compressors provide an abun- 
dant supply of 100 psi air, with practically no atten- 
tion or maintenance. 

Whatever your drilling requirements, Ingersoll- 
Rand has the equipment that’s right for the job! And 
your I-R Distributor can let you have it on a sale 
or rental basis— whichever works out to your best 
advantage. 





11 Broadway, New York 4, N. Y. 


A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR ROCK DRILLING 
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